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ABSTRACT 

Mark-recapture studies of Taku River salmon (Oncorhynchur) stocks were continued by the Alaska 
Depamnent of Fish and Game and the Canadian Department of Fisheries and Oceans in 1989. The 
objectives of the program were to provide in-season estimates of the inriver abundance of sockeye (0. 
nerka) and coho salmon (0. kisurch) and postseason estimates of the inriver abundance of pink (0. 
gorbuscha) and chum salmon (0. keta), and to document the migratory timing and inriver migration 
rates of specific Taku River sockeye salmon stocks. Marked to unmarked ratios of salmon harvested 
in Canadian inriver commercial and test gill net fisheries were used to develop in- and postseason 
estimates of the inriver abundance of sockeye and coho salmon. A total of 5,650 sockeye salmon was 
captured in fish wheels located at Canyon Island, of which 4,997 were tagged and 1,400 were 
subsequently recovered in fisheries or on the spawning grounds. An estimated 99,467 sockeye salmon, 
+/- 9,536 (95% confidence interval), migrated upriver past Canyon Island from 18 June - 25 
September. Fish wheel catch-per-unit-effort was used to estimate the portion of the return prior to 18 
June. The total inriver return of sockeye salmon past Canyon Island was estimated to be 114,068 fish. 
Canadian commercial, test, and food fisheries harvested 18,805 sockeye salmon, thereby reducing the 
estimate of escapement to 95,263. The Canadian commercial fishery exploitation rate of the inriver 
sockeye salmon return was 0.163, similar to the 1984-1988 estimated average of 0.152. The use of 
different capture methods that varied in size-selectivity for marking and recapture gear was shown to 
have little effect on the estimate of sockeye salmon run size. A total of 2,243 coho salmon was 
caught in the fish wheels, 2,125 were tagged, and 297 subsequently recovered in fisheries or on the 
spawning grounds. Tagging terminated prior to the end of the run; however, we estimated that 60,841 
fish, +/- 2 1,901, had passed Canyon Island by 1 October. The coho salmon escapement through the 
inriver fisheries was 56,808. The exploitation rate of the inriver coho salmon return by the 
commercial fishery was only 0.047 because fishing was stopped when the Canadian harvest 
approached the quota of 3,000 fish. A total of 3 1.1  89 pink salmon was taken in the fish wheels, of 
which 3,760 were tagged, and 268 later recovered. An estimated 340,000 - 500,000 pink salmon 
migrated above Canyon Island. Tagging and recovery efforts for chum salmon were too low to 
generate an estimate of the inriver run size for this species. The mean dates of migration of sockeye 
and pink salmon were slightly earlier than during 1984-1988. Inriver migration rates of Little Trapper 
and Little Tatsamenie Lake sockeye salmon stocks increased through the season. The age 
compositions of sockeye, coho, and chum salmon fish wheel catches changed significantly through the 
season, but chinook salmon catches did not. 

KEY WORDS: Mark-recapture, escapement estimation, migratory timing, Taku River, transboundary 
river, salmon, fish wheel, Pacific Salmon Treaty 

... 
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INTRODUCTION 

The Taku River originates in northern British Columbia and flows through Southeast Alaska, emptying 
into the Pacific Ocean near Juneau, Alaska (Figure 1). All five species of Pacific salmon 
(Oncorhynchus spp.) return to spawn in the drainage and are primarily exploited by 'Canadian inriver 
and Alaskan District 11 1 commercial gill net fisheries and Alaskan commercial troll fisheries. 

Relatively small numbers of fish of Taku River origin are harvested by Canadian and Alaskan sport 
fisheries and an inriver Alaskan personal use fishery. 

Research on Taku River salmon has intensified in this decade as a result of treaty negotiations between 
the United States and Canada regarding salmon interceptions. Treaty negotiations revealed the lack of 
basic knowledge of the population dynamics of transboundary river stocks and of the contributions of 
these stocks to Alaskan and Canadian fisheries. The Pacific Salmon Treaty was drafted and ratified by 

the two countries in 1985; it mandated that specific proportions of any surplus return of sockeye 

salmon (0. nerka) not needed to satisfy escapement requirements for the Taku River be allocated to 
each country's fishermen. This agreement necessitated the development of stock assessment programs 
to monitor the Taku River sockeye salmon run size and harvest sharing proportions on an in-season 
basis. 

Research programs designed to provide data necessary to manage fisheries in accordance with Treaty 
directives were initiated on the Taku River in 1983. The Alaska Department of Fish and Game 
(ADF&G) initiated a scale pattern analysis program in 1983 to estimate the contribution of Taku River 

sockeye salmon stocks to the District 11 1 fishery (McGregor and Walls 1987). Mark-recapture studies 
on the Taku River, jointly operated by the ADF&G and the Canadian Department of Fisheries and 

Oceans (CDFO), have been conducted annually since 1984 to produce estimates of the Taku River 
escapements of sockeye, pink (0.  gorbuscho), coho (0. kisuch) and chum salmon (0. keta) (Clark et 
al. 1986. McGregor and Clark 1987. 1988. and 1989). The studies were expanded in 1988 to 
determine the feasibility of developing mark-recapture estimates of the Taku River chinook salmon 
escapement. In 1989, the National Marine Fisheries Service - Auke Bay Laboratory ( N M F S )  

undertook a large-scale companion radio telemetry study of Taku River chinook salmon. This report 
presents results from Taku River mark-recapture studies conducted in 1989, with the exception of 

chinook salmon studies. Results of the mark-recapture and radio telemetry studies of chinook salmon 
are being reported elsewhere by ADF&G and NMFS. 



The specific objectives of the mark-recapture program were to: 

1) provide in-season estimates of the abundance of Taku River sockeye and coho salmon 
migrating past Canyon Island, 

2) estimate the abundance of Taku River pink and chum salmon migrating past Canyon 
Island, 

3) document the migratory timing and inriver migration rates of specific Taku River 
sockeye salmon stocks, and 

4) estimate the age and sex compositions of the inriver returns of chinook, sockeye, coho, 
and chum salmon past Canyon Island. 

METHODS 

Study Area Description 

The Taku River originates in the Stikine Plateau of northwestern British Columbia, and drains an area 
of approximately 16.000 square kilometers (F~gure 1). The Taku is formed by the merging of two 
principal tributaries, the Inklin and Nakina Rivers, approximately 50 km upstream from the 
international border. The river flows southwest from this point though the Coast Mountain Range and 
empties into Taku Inlet about 30 km east of Juneau, Alaska. Approximately 95% of the Taku River 
watershed lies within Canada. 

The Taku River is a turbid river, with much of its discharge originating in glacial fields on the eastern 

slopes of the Coast Range Mountains. This turbidity precludes accurate enumeration of salmon 
escapements by aerial or foot surveys. Water discharge in the summer generally increases in 

proportion to the amount of sunshine received in the interior (ADF&G 1955). Winter flows are 
minimal, ranging from approximately 1,000 - 4,000 cubic feet per second (PIS) at the U.S. 
Geological Survey's water gauging station located on the lower Taku River near Canyon Island 
(U.S.G.S. unpublished data). Discharge increases in April and May and reaches a maximum average 
flow of 30.000-40.000 ft3/s during June. Flow usually remains high in July and drops in late August. 
The efficiency of fish wheels used to capture fish for tagging and the effectiveness of the Canadian 



commercial fishery are affected by the magnitude of river discharge. Sudden increases in discharge in 

the lower river result from the release of the glacially impounded waters of Tulsequah Lake (Kerr 
1948; Marcus 1960). These floods usually occur once or twice a year between May and August. Since 
1987 the maximum flow measured during the floods has been 77,000 ft3/s. During the floods, water 
levels fluctuate dramatically and the river carries a tremendous load of debris. 

Fish Wheel Operation 

Migrating adult salmon were captured with two fish wheels at Canyon Island, located approximately 4 

krn downstream from the international border (Figure 1). Each fish wheel consisted of a pontoon 
framework supporting an axle, paddle, and basket assembly. Two fish-catching baskets rotated about 
the axle due to the force of the water current against two paddles. The paddles were attached to paddle 

uprights set at right angles to the baskets. Crossbracing connected the baskets and paddle uprights. As 
the fish wheel baskets rotated and scoop up salmon, V-shaped slides attached to the rib structure of 
each basket directed fish to liveboxes bolted to the outer sides of the pontoons. 

Each fish wheel was constructed of milled lumber and was supported by two 7-8 m long pontoons. Six 
to ten 200 liter (55 gallon) steel barrels, most of which were filled with polyeurethane foam, were 

strapped beneath each pontoon for flotation. The baskets measured 3.1 m by 3.7 m, were covered with 
nylon seine mesh (5.1 x 5.1 an openings), and fished to a depth of approximately 3.45 m. Liveboxes 

were attached on the outside of both pontoons. 

The fish wheels were positioned in the vicinity of Canyon Island on opposite river banks, 
approximately 200 m apart. Fish wheels have been operated in identical locations since 1984. Fish 
wheels were secured in position by anchoring them to large ares with 0.95 cm steel cable and were 
held out fmm and parallel to the shoreline by log booms. 

The fish wheels rotated at 0 - 4 r.p.m., depending on the water velocity and the number of attached 
paddles. When water levels subsided we attached more paddles and moved the fish wheels farther out 
from shore into faster water currents to maintain a speed of basket rotation adequate to catch fish. 

Fish wheels were operated on the Taku River from 5 May through 1 October. A set gill net was used 

from 1-4 May to capture chinook salmon for tagging prior to deploying the fish wheels. One fish 
wheel was installed on 5 May and fished until 8 May, when large debris destroyed the baskets. This 
wheel was repaired and resumed operation again on 11 May. The second wheel began fishing on 15 
May. The wheels were not operated from 15-17 August during high water caused by the release of 



Tulsequah Lake; water levels increased 7 feet in a 48-hour period and the river was full of debris, 
including uprooted trees ranging up to 30 m in length. Water flows declined to levels below that 
required to spin the fish wheels from 17-21 September, but increased thereafter, allowing one wheel to 
be fished again through 1 October. A set gill net was used from 19-21 September to capture fish for 
tagging, but was discontinued when a fish wheel became operational again. 

Tagging Procedures 

All uninjured sockeye, coho, and chum salmon caught in the fish wheels and gill nets were tagged 
with the exception of individuals less than 350 mm in length (mid-eye to fork of tail; MEF). Fish less 
than 350 mm in length were not tagged because fish in this size range are virtually unsusceptible to 
capture in the upriver gill net fishery from which tagged to untagged ratios are used to develop 
population estimates for these species. So many pink salmon were caught that catches were 
subsarnpled for tagging throughout the season. Approximately one out of five pink salmon caught 
through 14 July was tagged, while about one out of ten was tagged after this date because high catches 
made it impractical to tag at the previous rate. Chinook salmon less than 440 mm MEF were not 
tagged due to the difficulty in recovering individuals in this size range on the spawning grounds, and 
because virtually all these fish are one-ocean 'jack' males Wssner 1982) that are of little economic 
value. 

Salmon were dipnetted from the fish wheel liveboxes into a tagging trough partially filled with river 
water. Spaghetti tags (Roy Tag and Manufacturing Inc., Seattle, WA)' were applied to fish as follows: 
one person held the fish in the tagging trough while a second person inserted a 15 cm applicator 
needle through the dorsal musculature immediately below the dorsal fin. The ends of the spaghetti tag 
were then knotted together with a single overhand hitch Fish were handled with bare hands to reduce 
scale abrasion. Biological sampling was also conducted dring application of the spaghetti tags. Sex 
and MEF length measurements were recorded. and scale samples taken from all chinook, sockeye, 
coho, and chum salmon caught Sex and length data were collected daily from a subsample of 25 
pink salmon, but scales were not taken from ths  species. The tagging and sampling procedures took 
from 20 to 40 seconds per fish to complete. The fish were then immediately and gently immersed 

back into the river. 

A total of 429 chinook salmon captured in the fish wheels was tagged with radio transmitters by the 
National Marine Fisheries Service (J. Eiler. NMFS, personal communication). A spaghetti tag was 

1 Mention of eade names does not constinrde endorsement by ADF&G. -- - 



also affixed to these fish Radio tagged fish were transported in tubs of water from the fish wheel site 
to slackwater slough areas for release. Movements of these fish in the river were tracked by NMFS to 
determine the distribution of chinook salmon in the drainage. 

Fish wheel catches were sampled in the morning, afternoon, and evening. More frequent checks were 
made during the peak migration to minimize holding time and overcrowding of fish in the liveboxes. 

The spaghetti tags we used were made of hollow PVC tubing (approximately 2.0 mm in diameter and 
30 cm in length) and were consecutively numbered and labeled with project description information. 

Fluorescent orange tags were used to tag all species except chinook salmon, which were tagged with 
gray colored tags. Chinook salmon were tagged with gray tags because, unlike sockeye and coho 

salmon for which abundance estimates were derived from tagged to untagged ratios in the inriver 
fishery in the highly glacial lower Taku River, estimates of chinook salmon abundance were to be 

generated from examining fish for tags in clear water spawning areas. Fluorescent orange tags are 

highly visible in clear water and we believed that by using less visible gray tags the potential problem 
of selective predation on tagged fish on the spawning grounds by bears, raptors, and other predators 
would be minimized. 

Tag Recovery 

Tags were recovered from fish harvested in inriver commercial, test, and food fisheries. The fisheries 
occurred in Canadian portions of the Taku River within 20 kilometers of the international border. The 
commercial fishery operated from one to four days per week from late June through late August. Drift 
and set gill nets were the principal gear types used, although one fishermen operated a fish wheel to 
capture fish. One fisherman was contracted by CDFO to conduct the test fishery by making ten 
standardized drifts each morning and evening that the commercial fishery was not open. The test 
fishery operated from 19 June until 5 October, approximately six weeks after the commercial fishery 
had been closed for the season. A cash reward of $2.00 was offered by CDFO for each tag returned 

with information on the date and location of recapture. Tags were collected on a regular basis by the 
CDFO Fisheries Patrol Officer who also monitored and compiled daily catch statistics. Small numbers 
of tags were also recovered in the U.S. inriver personal use fishery and the District 11 1 gill net 
fishery. ADF&G offered a $2.00 reward for each tag returned, and conducted a lottery after the 
season to award a $100.00 bonus to one of the U.S. fishermen that returned tags. 

Canadian commercial fishery catches of sockeye salmon were sampled for sex, post-orbit to hypural 
(POH) length measurements, and scale data by CDFO and ADF&G personnel. Paired MEF and POH 



length measurements were taken from commercially caught salmon and were used to develop linear 
regressions for converting measurements from one type to another. Sex, age, and length compositions 
of these catches are summarized elsewhere in the ADF&G Technical Fishery Report Series and CDFO 

reports. 

Tag recoveries were also made by CDFO personnel at upstream migrant weirs at the outlets to Little 
Trapper and Little Tatsamenie Lakes. Tags were gathered at carcass-collecting weirs by CDFO on the 
Nakina River and by ADF&G on Tatsatua Creek, located approximately one mile downstream from 
CDFO's Little Tatsamenie Lake weir, and Kowatua River, downstream from CDFO's Little Trapper 
Lake weir. Additional tag recoveries were made at spawning locations in the upper Nahlin River, 
Kuthai Lake, and along the mainstem of the Taku River by ADF&G, CDFO, and NMFS. 

Statistical Methods 

We used a stratified population estimation technique to derive estimates of total population sizes and 
associated variances for sockeye and coho salmon (Chapman and Junge 1956; Darroch 1961). The 
estimate of population size per tagging stratum i is given by: 

where D is the diagonal matrix of sample size in the recovery strata, S is the matrix of tag recoveries 

by tagging and recovery strata, and t is the vector of the number of tags released per tagging stratum. 

The total population is then the sum of these Ni. The variance-covariance matrix of the population 
estimate in each period strata is given by: 

Var-Cov [N] = D~G- 'D~D; 'G ' - 'D~  + DU @ -1) 
P 

where: 

u - - the vector of unmarked population (equal to D ~ S - ' ~  where u is the vector of 
unmarked fish in the recovery effort and DU is the diagonal matrix of this 
vector) 



G - - the matrix of probabilities (G..) that a fish in tagging stratum i moves to 
recovery stratum j 

'J 

P - - the vector defined by sml t and D is the comsponding diagonal matrix 
P 

- 
Dm 

- the diagonal matrix of mi's where mi = IG.. p. -1 and p.'s an the inverse of 

the elements of vector p, and 
1J' 1 J 

1 - - a vector of ones. 

We used this method rather than the Petersen (Ricker 1975) method since an important assumption for 

the latter type of estimate, that either the probabilities of capture in tagging or recovery efforts must 
remain constant throughout the experiment, was violated in our study. 

Assumptions which need to be satisfied in order to obtain a consistent estimator of the total number of 

fish in the population and the variance associated with this estimate are: 

1. AU fish in the jth recovery stratum, including tagged and untagged fish, have the same 
probability of being captured. 

2. There is no tag loss and al l  recaptured tags are recognized and reported. 

3. There is no tagging induced mortality. 

4. The migratory behavior of the tagged and untagged individuals is the same (i.e. fish are not 

affected by the tagging process). 

It should be noted that the validity of the procedure which estimates the total number of individuals 
requires that only Assumptions 1 through 3 be met in order to obtain a consistent point estimate of the 
number of individuals in the population and does not depend on any assumption concerning the effects 
of tagging on the behavior of the individuals. However, in order to calculate the variance of this 
estimate. Assumption 4, which concerns the behavior of tagged and untagged individuals, is necessary. 

Inriver sockeye and coho salmon return estimates were generated on an in-season basis in 1989. 
Mark-recapture data was forwarded to the Douglas ADF&G office within 24 hours after the weekly 

closure of the Canadian fishery. Data was quickly analyzed and inriver return estimates were 
developed. Due to the estimated three to four day travel time for fish between Dismct 111 and Canyon 



Island (Clark et al. 1986). and since most tags applied at Canyon Island were not recovered until the 

following week in the Canadian fishery, our estimates of inriver abundance correspond with the 

movement of Taku River sockeye salmon through District 11 1 approximately one to two weeks earlier. 

Historical migratory timing data was then used each week to project the total inriver run size for each 

species for the season. 

The migration of each species of salmon can be characterized by its migratory timing distribution. Fish 

wheel catches and CPUE reflect the timing of the different species migrating past Canyon Island. 

Migratory timing statistics (mean day of passage and its variance) were calculated following the 

procedures of Mundy (1982): 

where i is an index of the day of migration (i = 1 is the first day of migration), d is the last day of the 

migration, P(i) is the proportion of the total population passing the reference site on day i as estimated 

from daily fish wheel CPUE, and D is the mean index day of migration which corresponds to a 

calendar date. 

The standard error of the migration is defined as: 

Migratory timing of individual sockeye salmon stocks past Canyon Island were derived from 

recoveries of tagged fish on the spawning grounds and were weighted by fish wheel CPUE to permit 

the escapement of a particular stock to be apportioned to week of passage past Canyon Island. The 
formula we used for determining the proponion of the run occumng each week for each stock was: 



where k is statistical week, T,, is the number of spawning ground recoveries of stock s by statistical 

week of tagging, Tk is the number of fish tagged at Canyon Island in statistical week k, Tk, is the 
number of fish tagged at Canyon Island in statistical week k and caught in the Canadian fishery, and 

Ck is the weekly proportion of fish wheel CPUE. 

An assumption implicit in this calculation is that the removal of fish by the Canadian inriver fishery 
does not alter the migratory timing distribution of individual stocks. This assumption may be violated 

because the Canadian fishery harvest rate of the inriver return varied between fishing periods. 

Age and sex compositions of fish wheel catches were computed for each species. Sockeye and coho 
salmon catches were stratified temporally for age composition analysis to correspond with abundance 
estimates for specific time period strata Temporal strata used for analysis of chinook and chum 
salmon differed since abundance estimates were not generated for these species. Chinook salmon 
catches were grouped into weekly strata for analysis. Chum salmon catches were assigned to only two 
strata because sample sizes were small. The Z-statistic (Zar 1984) was used to compare age 
composition proportions to detect changes in age composition between strata. 

Estimates of the sockeye and coho salmon abundance by age class were made by multiplying the age 
composition proportions for each time period by the number of fish present during the corresponding 
time period and summing the estimates within age classes across time periods. Standard errors of the 
proportions in each time period were calculated with standard binomial formulae, using a correction 

factor to reflect finite population size (Cochran 1977). The standard error of the total abundance for 
each age class was calculated by weighting the standard error for each time strata by the abundance 

during the same strata; this standard error does not take into account variance in the weekly abundance 
estimates. however. 



RESULTS 

Fish Wheel Catches 

Catches of chinook, sockeye, coho, pink and chum salmon and Dolly Varden char (Salvelinus mlm) 

are listed in Appendix A. Graphs of the fish wheel CPUE for sockeye, chinook, and chum salmon are 

provided in Figure 2, and for pink and coho salmon in Figure 3. 

The total catch of 1,824 chinook salmon in 1989 exceeded annual fish wheel catches of this species 

during 1984-1988 (Table 1 ) .  Catches were indicative of a good run, but were comparable historically 

only to 1988 totals because fish wheels were deployed 4-5 weeks earlier in 1988 and 1989 than during 

1984-1987. The daily catch peaked on 26 and 27 May when 77 and 79 fish were captured, 

respectively. 

Catches of sockeye salmon totaled 5,650 fish. higher than in all other years except 1986. Catches 

occurred from 27 May through 25 September. peaking during statistical week 28 (9-15 July), when 

797 sockeye salmon were captured. Substantial fish wheel catches of sockeye salmon (765 fish; 

13.5% of the season's total) were made at Canyon Island prior to the initial openings of either the U.S. 

or Canadian fisheries. Daily catches fluctuated dramatically, but in a predictable manner. The effect 

of the removal of large segments of the run by the estuarine District 1 1 1  gill net fishery was easily 

visible in the daily catches. This fishery opened at noon each Sunday during the sockeye salmon 

season and continued for three days per week from mid-June through mid-August. Upriver fish wheel 

catches typically declined to their lowest levels between Thursday and Saturday. 

The fish wheel catch of coho salmon totaled 2243 fish, similar to catches in 1987 and 1988. Two 

peaks in fish wheel CPUE of coho salmon occurred. from 13-14 August and 23-24 September. 

A total of 31.189 pink salmon was caught in Lhe fish wheels. Catches of this species are typically of a 
similar magnitude during odd-numbered yeas. and substantially exceed catches from even-numbered 

years. The catch of pink salrnon peaked on 16 July when 4512 fish were taken; CPUE was almost 

150 pink salrnon per fish wheel hour on this date. 

The fish wheels caught 645 chum salrnon in 1989. The peak daily catch of 48 fish occurred on 25 

September. 



Tagging and Recovery Data 

A total of 12,737 salmon was tagged at Canyon Island in 1989 (Table 2). Approximately 39% (4,997) 
of the tags were applied to sockeye salmon, followed by 30% (3,760) to pink, 17% (2,125) to coho, 
10% (1,232) to chinook, and 5% (623) to churn salmon The numbers of fish tagged each day by 
species are listed in Appendices A.l-A.5. 

A total of 2,198 tagged fish was recovered (Table 2). Approximately 53% (1,170) were recovered in 
the Canadian commercial fishery and 40% (885) on the spawning grounds. Low numbers of 
recoveries were made in the Canadian sport, test, and food fisheries, U.S.. personal use fishery, and 
downstream in Taku Inlet in the U.S. commercial gill net catches. Sockeye salmon represented 64% 

(1,400) of all tagged fish that were recovered, followed by coho (14%), pink (12%), chinook (lo%), 
and churn (1%). 

Escapement Estimation 

We derived escapement estimates for sockeye, coho, and pink salmon runs. Analysis of chinook 
salmon mark-recapture data will be reported elsewhere by ADF&G (Pahlke and Mecum in prep) and 
NMFS. A chum salmon escapement estimate was not generated because tag recoveries were too low 
to provide a reliable estimate. 

Sockcye Salmon 

Ratios of tagged sockeye salmon in the Canadian commercial and test fisheries were used to estimate 

the magnitude of the inriver return of sockeye salmon that passed Canyon Island from 18 June - 25 
September. Fish wheel CPUE was used to estimate the number of fish that migrated past prior to 18 
June (beginning of statistical week 25). It was necessary to use CPUE data to estimate the early 
portion of the return because neither the test or commercial fisheries were operational at this time to 

recover tags. 

A total of 793 tags with corresponding recovery date information was returned from the 18,545 
sockeye salmon taken in the Canadian commercial fishery and the 207 sockeye salmon harvested in 

the test fishery (Table 3). Because estimation procedures are based on large sample theory, tagging 
and recovery periods were combined at the end of the season to increase the frequency of tag 



recoveries in tag-recapture strata. Tagging strata combined for this reason were statistical weeks 33- 
39, while grouped recovery strata were statistical weeks 32-40. The original stratification was thus 
reduced to eight tagging and recovery strata. 

Additional stratification was necessary because analysis of this data matrix revealed that several of the 
weekly abundance estimates were, once the catch was subtracted, less than zero. Darroch (1961) 
discusses the possibility of strata-specific exploitation rates being larger than 1.0 or less than 0. This 

is principally a result of the large degree of uncertainty associated with the estimates of weekly 
abundance and exploitation rates. Darroch notes that even though weekly estimates may be imprecise, 

large negative covariances between strata may still result in a relatively accurate total abundance 
estimate. He suggests pooling adjacent strata to deal with this problem. - Therefore we pooled 

additional strata, ending up with six tagging and six recapture strata. 

Using these strata, we estimated that 99,467 sockeye salmon passed Canyon Island between 18 June 
and 25 September (Table 4). The approximate 95% confidence interval associated with the estimate 
was +/- 9536, and the coefficient of variation was 4.9%. Approximately 0.128 of the total fish wheel 
sockeye salmon CPUE occurred prior to the start of the tag recapture efforts, therefore the total inriver 
run past Canyon Island was estimated to be: 

The Taku River sockeye salmon run was exploited by the Canadian commercial fishery at an estimated 
rate of 0.163, compared to a 1984-1988 average of 0.152. After removal of 18,805 sockeye salmon by 
Canadian commercial, test, and food fisheries. the escapement past Canyon Island totaled 95,263 fish. 
The Transboundary Technical Committee (1989) has set an interim escapement goal of 71,000-80,000 
sockeye salmon for Canadian portions of the Taku River drainage. 

The escapement estimate does not include several groups of sockeye salmon that spawn in the 
drainage: (1) fish that spawn in sveams located downriver from Canyon Island, and; (2) jack sockeye 
salmon (fish smaller than approximately 350 mm MEF that have spent only 1 year at sea). With 
regards to the first group, the number of sockeye salmon spawning downstream from Canyon Island is 
unknown but presumed small. A total of 757 sockeye salmon was passed through the Yehring Creek 
weir (Elliott and Stemtt in press), however this was only a partial count since the weir was installed 

after some fish had already entered the creek. Small numbers of sockeye salmon were also observed 
on the U.S. side of the border in Fish Creek (Figure 1). The contribution of jacks can represent a 
sizeabIe portion of the Taku River run (i.e., 6.8% of the 1988 fish wheel catch of sockeye salmon). In 
1989, jacks comprised 3.4% of the fish wheel catch. 



A necessary assumption of the population estimation technique we used is that all fish in a particular 

recovery stratum, whether tagged or untagged, have the same probability of being captured. We 
examined one possible factor that could have caused this assumption to be violated; that tagging and 

recapture gear differed in their size selectivity. The mean length of tagged fish in the Canadian 
fishery (572 mm) was greater than the mean length of a large random sample of untagged fish (564 
mm) taken in the fishery (2 sample t-test, t = 1.961, P-c.005, df = 2,088). Analysis 'of basic tagging 
data revealed that small (less than or equal to 500 mm MEF length) tagged fish had a lower 

probability of being recaptured in the Canadian fishery (10.4%) than did large (greater than 500 mm 
MEF) tagged fish (16.7%); chi-square = 18.7, P-c.001, df = 1. Visual inspection of the length 
frequency distributions of tagged sockeye salmon at Canyon Island and in the Canadian fishery (Figure 
4) reveals these differences. Therefore, we conclude that small tagged fish were not as prevalent in 
the fishery harvest as large tagged fish, possibly due to their reduced susceptibility to capture in the 
gill nets. 

To assess the possible effects of this size selectivity on the sockeye salmon population estimate, we 
stratified tagging and recovery data by size class. The inriver run of large fish past Canyon Island 
(Table 5) was estimated at 88,316 fish, +/- 9,282 (95% confidence interval), while the inriver run of 

small fish (Table 6) was 16,821, +I- 4,641 (95% confidence interval), for a total escapement estimate 
of 105,137 fish. This is within 6% of the inriver run estimate of 99,467 fish that was generated using 
data from fish of all sizes. The close agreement of the two estimates suggests that the population 
estimate is relatively insensitive to possible differences in the availability of different sized fish to 

taggng and recapture gear. 

Coho Salmon 

Recoveries of tagged coho salmon in the Canadian commercial and test fisheries were used to estimate 
the inriver return of coho salmon. Tagged coho salmon recovered from the fisheries totaled 242 fish 
(Table 7). 

Early and late season coho salmon tagging and recovery data were pooled into appropriate strata. 

Tagging and recovery strata totaled seven each (Table 8). The number of coho salmon passing 
Canyon Island by October 1, the last day of tagging, was 60,841 fish. The approximate 95% 
confidence interval of the estimate was +/- 21,901 fish, and the coefficient of variation was 18.4%. A 

total of 4,033 coho salmon was harvested in the Canadian commercial, test, and food fisheries, thereby 
reducing the escapement estimate to 56,808 fish. The Transboundary Technical Committee (1989) has 
set an interim escapement goal of 27.500-35.000 coho salmon for Canadian portions of the Taku River 
drainage. 



Our estimate of escapement based on tag and recapture data does not cover the entire coho salmon 
run. We terminated operation of the fish wheels on 1 October, by which time the catches had declined 
to a low level. Recapture efforts were suspended on 5 October when the inriver test fishery 
terminated. Some unknown propoflion of the run migrated upriver after this time, although we believe 
the run was almost over due to the low fish wheel and inriver test gill net catches experienced in late 
September and early October (Milligan, CDFO, personal communication). 

The escapement of coho salmon to streams located downriver from Canyon Island is unknown and is 
not included in our estimate. A total of 1,444 coho salmon was counted through a weir operated by 
ADF&G, Sportfish Division, on Yehring Creek (Elliott and Stenitt in prep). High water in the fall 
destroyed the weir prior to the end of the run; a minimum estimate for the total escapement into this 
stream was 1,570 coho salmon. Aerial surveys of other known spawning areas in lower river portions 
of the Taku River were conducted, but actual escapements to these areas are unknown. As for 

sockeye salmon, the coho salmon escapement estimate does not include fish smaller than 350 mm 
MEF. The coho salmon run differed from the sockeye salmon run, however, in that coho salmon in 

this size range were extremely rare, as evidenced by the fish wheel catch of only three coho salmon of 
this size. 

Pink Salmon 

Tagged to untagged ratios of pink salmon in the Nakina River, the principal pink salmon spawning 
tributary in the Taku River drainage, were used to estimate the inriver return of pink salmon past 

Canyon Island. Due to suspected problems with tag loss or differential predation on tagged fish, an 
adjusted Petersen estimate (Ricker 1975) was calculated instead of a stratified estimate. The problem 
of tag loss was detected in pink salmon migrating upstream past the Nakina River weir. A total of 17 

tags was counted on 3.613 live pink salmon which migrated upstream through the weir. However, 
only six tags were recovered from 4.496 pink salrnon carcasses examined at or above the weir. Loss 
of tags would result in a positive bias to the estimate. 

We present the adjusted Petersen estimate as a preliminary estimate of the total inriver run size. Two 
estimates are calculated, an estimate using only lower Nakina River recoveries and an estimate using 
both lower river recoveries and weir counts of live fish. Results are presented in Table 9. Preliminary 
estimates of total run size range from 340,000 pink salmon (395,510 - 55,416, the lower confidence 
interval of the estimate using only lower Nakina River recoveries) to 500,000 pink salmon (441,866 + 
58,138, the upper 90% confidence interval of the estimate using lower Nakina River and weir recovery 
data). 



Migratory Timing 

The migratory timing of sockeye and pink salmon runs, as measured by fish wheel CPUE and catch 
data, have been quite consistent during the years 1984-1989 (Table 10). In 1989, the mean dates of 

the sockeye and pink salmon migrations in 1988 were 14 and 18 July, respectively, slightly earlier 
than in previous years. The consistency of migratory timing of other species is more difficult to assess 

because the duration of fish wheel operations has varied between years and has failed to cover the 
complete migration of these species. The mean date of the 1989 fish wheel catch of chinook salmon 

(6 June) was similar to 1988, the only other year when fish wheels have been operated prior to mid- 
June. The mean dates of the coho and chum salmon return were 26 August and 13 September. Fish 

wheels were operated later in the fall in 1989 than in previous years, covering a larger segment of the 
migration; the later timing of these species in 1989 could simply be a result of this extended operation. 

Sockeye Salmon Stock Timing 

We determined the timing of individual stock groups of sockeye salmon past Canyon Island in 1989 
by using recoveries of tagged fish from spawning grounds and weirs (Table 11; Figure 5). The 
primary recovery locations were weirs on the outlet streams of Little Trapper Lake (313 tags) and 
Little Tatsamenie Lake (1 14 tags). A total of 27 tags was recovered from Kuthai Lake, while 50 tags 

were recovered from slough and stream spawning sites along the mainstem of the Taku h v e r  between 
Yehring Creek and the confluence of the W i n  and Nakina Rivers. Fewer tags were recovered at 

Kuthai Lake and mainstem spawning areas because weirs were not operated at these locations. Our 
stock timing information is therefore not as complete or accurate for these stock groups as for the 
weired systems. 

The Kuthai Lake stock migrated past Canyon Island the earliest of any of the stocks examined. Tags 
recovered at Kuthai Lake were applied to sockeye salmon at Canyon Island between statistical weeks 
23 and 28 (9 June - 12 July). The peak weeks of passage were statistical weeks 24 and 25 (1 1-24 
June). 

Tagged sockeye salmon bound for Little Trapper Lake were present at Canyon Island between 
statistical weeks 24 and 33 (15 June - 14 August). The peak of the migration of this stock occurred 
during 9-15 July (statistical week 28). 



The migration of the sockeye salmon return to the Little Tatsamenie Lake system was the most 
protracted of the four groups we examined. Tagged fish bound for this system were present at Canyon 
Island between 29 June and 8 September. An estimated 11%-21% of the escapement of this stock 

group passed Canyon Island each week between 9 July and 12 August. 

The conglomerate of mainstem Taku River stocks we sampled exhibited a similar migratory timing as 
the Little Tatsamenie Lake system return. The migration of this composite stock group extended from 

2 July through 31 August. The migration was protracted, with between 17% and 19% passing each 
week between 23 July and 19 August. 

Inriver Sockeye Salmon Migration Rates 

Inriver rates of migration of several headwater stocks, determined from the recovery of tagged fish at 
weirs, increased through the season (Figure 6). The time it took tagged fish to travel from Canyon 

Island to the Little Trapper Lake weir decreased consistently throughout the season; fish tagged in 
statistical week 24 averaged 47 days in transit, while fish tagged in statistical week 31 averaged 26 
days to travel this distance. Travel time of tagged fish from Canyon Island to the Little Tatsamenie 
Lake weir decreased from 49 days for fish tagged in statistical week 27 to 26 days for fish tagged in 
week 35. This trend of increased migration speed through the season has been apparent for tagged 
fish every year that weirs have been operated at Little Trapper and Little Tatsamenie Lakes. 

Age and Sex Composition 

The age and sex compositions of fish wheel and gill net catches of chinook, sockeye, coho, and chum 
salmon are summarized in Appendices B.l-B.4. Results of tests for significant changes in age 

composition among period strata for each species are summarized in Tables 12-15. 

The age composition of chinook salmon catches did not change through the season (Table 12). 

Chinook salmon less than 440 mm MEF were not consistently sampled for scales throughout the 
season, and scales taken from fish in this size range were excluded from our analysis. Age-1.3 fish 
were most common in the catches (5 1.5%). followed by age-1.2 (27.9%), and age-1.4 (1 1.3%), with 
other minor age classes comprising the remainder of the samples. Males comprised the majority of the 
catch (55.5%), although females were more common among age-1.4 and -1.5 fish. 



The age composition of sockeye catches changed significantly during the season (Table 13). Age-1.3 

fish were most prevalent (61.2%), followed by age-1.2 (19.8%), age-0.3 (5.1%), age-2.3 (4.6%), age- 
1.2 (3.08). age-2.2 (2.996). age-0.2 (2.6%). Sockeye salmon that did not spend a winter in freshwater 

after emergence (zero checks) represented 7.8% of the catches as did fish that spent two winters 
following emergence in freshwater. The principal seasonal trends in age composition were: age-1.3 
fish decreased consistently during the season, while age-1.2, age-0.3, and age-1.1 fish increased. 
Males comprised 56.6% of the fish wheel catches of sockeye salmon. 

Catches of coho salmon were almost exclusively of age-1.1 (50.2%) and age-2.1 (48.0%) fish. All 

coho salmon but one had spent one year at sea The age composition of coho catches changed 
significantly between numerous time strata (Table 14); age-2.1 fish tended to be more prevalent early 
in the season while age-1.1 fish were more common later in the season. As for chinook and sockeye 
salmon, males were more prevalent (56.4%). 

Fish wheel catches of chum salmon were comprised mostly of age-0.3 (77.2%) and age-04 (19.3%) 
fish. The age compositions of early season catches (15 June - 2 September) differed from late season 
catches (Table 15) primarily due to the presence of higher percentages of older age fish early in the 
season Female chum salmon were more prevalent (57.8%) than males. 

DISCUSSION 

The accuracy of mark-recapture studies in providing estimates of abundance is dependant on the 
degree to which the underlying assumptions of the analytical methods used are satisfied. The simplest 
estimation technique available, the Petersen (Ricker 1975). is valid only if all individuals have an 
equal probability of being tagged or of being recovered. Fluctuating river conditions affect the fishing 
efficiencies of both fish wheels (ADF&G 1956; Greenough 1971) and inriver gill net fisheries 
(Cousens et a1 1982; S. Johnston, CDFO. personal communication); these are the gear types we used 
for capturing Taku River salmon for tagging purposes and for recovering sockeye and coho salmon for 
use in developing mark-recapture abundance estimates for these species. We were able to ignore the 

requirement of the assumption of equal probability of tagging or recapture efforts by using Darroch's 
stratified estimator. 

Differences in the location, timing, and methods used to recover tags may have resulted in different 
degrees of compliance with the assumption of no tag loss. Tag loss can be caused by tagging-induced 



mortality, physical breakage or shedding of tags, selective predation on tagged fish, and underreporting 

of tags by fishermen. Any loss of tags will cause population size to be overestimated. 

Mortality resulting from the capture and tagging process is especially difficult to assess because of the 
practical difficulties in designing holding studies that simulate natural conditions (Robson and Regier 
1964). Another way to assess mortality is to assign condition values (i.e., healthy, slightly injured, 
seriously injured) to tagged fish and then compare recovery rates among fish of the different classes. 
We did not do this, however, because we deliberately did not tag injured fish. We believed that any 

bias we introduced by not tagging injured fish would tend to offset bias due to tagging-induced 
mortality. Fish that were not tagged because of bad injuries totaled 59 chinook, 281 sockeye, 67 coho, 
and 3 chum salmon; compared to the numbers tagged of each species these represent 4.8%, 5.6%, 
3.2%. and 0.5%, respectively. While we do not have an estimate of tagging-induced mortality in our 
program, the radio tagging project conducted simultaneously in 1989 by NMFS provides some 
indication of its possible magnitude. Of the 429 chinook salmon caught in the fish wheels and affixed 

with radio transmitters possessing motion sensors (Eiler In press), 381 (89%) were tracked upriver 
from Canyon Island. An estimated 9.8% of the fish either regurgitated the transmitter or died as a 

result of the tagging process or subsequent predation in the lower river (Eiler, personal 
communication). Some tag regurgitation was noted, but unfortunately the highly glacial nature of the 
river prevented recovery of the majority of the transmitters and the determination of the rate of tag 
regurgitation compared to tag-induced mortality. Since the tagging procedures used for radio and 
spaghetti tagging fish differed (see methods), the stress and subsequent mortality these animals 
experienced may not be directly comparable. However we believe this maximum level of mortality is 
higher than for fish tagged solely with spaghetti tags, especially for species other than chinook salmon 
Chinook salmon tagged either with spaghetti tags (McGregor and Clark 1989) or radio tags (Eiler, 
personal communication) experienced substantially longer downriver drop-back periods than other 
species, indicating that chinook salmon do not respond to the tagging process as well as other species. 

We were able to assess the short-term loss of tags caused by physical breakage or shedding. Fish that 
lose spaghetti tags are readily identifiable by the presence of entrance and exit holes just below the 
dorsal fin created during tag application; these holes effectively serve as a secondary mark. A 

substantial number of fish were recaptured in the fish wheels shortly after tagging. No fish were 
found throughout the season in the fish wheels that had the secondary mark and no spagheni tag, 
despite the recovery of 318 pink, 258 sockeye, 76 coho, 54 chinook, and 15 chum previously tagged 
in the fish wheels. We therefore believe that breakage or shedding of tags among fish subjected to the 
inriver fishery is minimal or nonexistent since the close proximity of the fishery to the tagging site (4 

krn) results in a very short travel time between the two locations. 



Another possible source of tag loss is from the incomplete return of tags by fishermen. The 14 
fishermen who fish the river have been educated about the tagging project by Canadian government 
biologists and fishery officers. A Fisheries Patrol Officer is present on the river throughout the 

summer. The officer interviews fishermen daily, often on several occasions, tabulates catch figures, 
and distributes tag reward money. If underreporting of tags from the fishery was a serious problem, 
tagged to untagged ratios of fish passing through upriver wein should be higher than in the fishery. 
However, since this tagging program began in 1984, tagged to untagged ratios at the weirs have been 
very similar but generally slightly lower (NSC) than in the fishery. In 1989, the commercial fishery 

tagged to untagged ratio was 0.042, while at Little Trapper and Little Tatsamenie Lakes it was 0.036 
and 0.040, respectively. 

Tag loss can occur throughout the inriver migration and spawning process. Cousens et al (1982) 

reviewed numerous studies in which the magnitude of tag loss increased with the distance traveled 
between the tagging and recovery sites. Documented tag loss among chinook salmon sampled at 
carcass collecting weirs in 1989 was 36.9% (Pahlke and Mecum In prep). In contrast, little tag loss 
has been noticed at adult Taku River counting weirs through which upstream migrating fish move to 
reach the spawning grounds (Milligan, CDFO, personal communication, and ADF&G unpublished 
data). Substantial tag loss is likely to occur during courtship and spawning. Tag loss among male 

chinook salmon collected at carcass weirs in 1989 was much higher than among females, possibly due 
to the aggressive behavior and fighting rituals among males. Thus tag loss is much more likely to be 
a significant problem in mark-recapture studies that rely on distant spawning ground recoveries (i.e., 
our pink and chnook salmon programs) than studies in which recovery efforts are concentrated 
geographcally and temporally near to the tagging location (i.e., our sockeye and coho salmon 
programs). 

Quantitative information on tag loss in pink salmon examined on the spawning grounds is lacking. No 
tag loss was detected among pink salmon examined on the Nakina River spawning grounds in 1989, 
although it is possible that tag wounds were missed on carcasses in advanced stages of decomposition. 

However, because tagged to untagged ratios found among carcasses collected at and above the Nakina 
River weir were dramatically lower than among upstream-migrating adults at this location, it is 
possible that substantial tag loss may have occurred. Ln future years a more distinctive secondary 
mark such as a fin clip should be used to permit better determination of the tag loss in pink salmon. 

Selective removal of tagged pink salmon by predators may have also occurred. The bright orange tags 
we used on pink salmon were highly visible in clear water spawning areas. Future studies that rely on 
spawning ground tag recoveries should utilize tag colors that are less noticeable (i.e., the gray colored 
spaghetti tags we used for chinook salmon). 
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Table 1.  Total fish wheel catches of salmon, by species, 1984-1989. 

Year 

Species 1984 1985 1986 1987 1988 1989 

- -- 

Chinook 13 8 18 4 5 7 1 285 1,436 1,824 

Sockeye 2,334 3,601 5,808 4,307 3,292 5,650 

Coho 889 1,207 758 2,240 2,168 2,243 

Pink 20,845 27,670 7,256 42,786 3,982 31,189 

Chum 316 1,376 8 0 1,533 1,089 6 4 5 







Table 4. Pooled-strata tagging and recovery data used to generate the final mark-recapture 
estimates of h e  inriver sockeye salmon return past Canyon Islaid, 1989. 

S t a t i s t i c a l  S t a t i s t i c a l  Week of Recovery Total 95% C.I. 
Week of Tags Inriver  

Tagging 2 6 27 28-29 30 31-32 33-39 Total Applied Run Lower Upper Escapement 

Total 3 3 139 189 196 17 6 54 787 4,244 99,467 89,929 109,001 80,696 

Catch 1,590 3,711 4,384 3,286 5,074 673 18,718 

a Mark-recapture escapement estrmdte? wds reduced by 53 fish which were taken in the Canadian inriver food 
fishery. The inriver run prior to stdtistical week 25 was estimated at 14,601 fish and the inriver test 
fishery catch in week 25 was 34 fruh, thereby increasing the total estimates of inriver run and 
escapement to 114,068 and 95,263 flsh, respectively. 



Table 5. Tagging and recovery dala used lo gencrale the esrirnale of inriver return of 
"large" (>500 mm MEF) sockeye salrnorl past Canyon Island, 1989. ' 

S t a t i s t i c a l  S t a t i s t i c a l  Week o f  Recovery T o t a l  95% C . I .  
Week of Tags I n r i v e r  

Tagging 2  6  27 28-29  30-31 32-33 3  4  T o t a l  A p p l i e d  Run Lower Upper 

T o t a l  2  9  12 3 165 199 106 3 2  654 4 , 2 4 4  8 8 , 3 1 6  7 9 , 0 3 4  9 7 , 5 9 8  

Catch 1 , 4 5 0  3 , 3 9 8  4 , 0 0 2  4 , 7 4 2  2 , 8 2 6  314 1 6 , 7 3 2  

" Data  o n l y  f r o m  t h e  commercial f i s h e r y  was u s e d  t o  g e n e r a t e  t h e s e  e s t i m a t e s .  



Table 6. Tagging and recovery data uscd to gcncrae the estimate of Lhe inriver return of "small" (350-500 mm MEF) sockeye 
salmon past Canyon Island, 1989. a 

-- - - - - - --- i--i--. 
S t a t i s t i c a l  S t a t l s t l c a l  Week of Recoverv T o t a l  95% C . I .  

Week o f  - 
Tagging 

Tags I n r i v e r  
32 33-34 T o t a l  Appl ied  Run Lower Upper 

- - . - 
C a t c h  461 1 3 1  1 3  4 4 8 9  - 3 2 1  - 165  7 6  1 ,813  

a Data o n l y  from t h e  c o m r c i a l  f i s h e r y  was used  t o  g e n e r a t e  t h e s e  e s t i m a t e s .  
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Table 8. Pooled-strata tagging and recovery data used to generate the final mark-recapture 
estimates of the iruiver coho salr~lorl rclunt past Canyon Island. 1989. 

S t a t i s t i c a l  S t a t i a t  i c a l  Week of Recovery Total 95% C . I .  
Week of Tags Inr iver  

Tagging 26-30 3 1 32 3 3 3 4 35 36-40 Total Applied Run Lower upper Escapement 

Total 2 3 33 84 13 6 7 10 12 2 4 2  2,102 60,841 38,940 82,742 56,808 

Catch 312 503 892 278 988 320 594 3,887 

Mark-recapture escapement estimate was reduced by 146 fish which were harvested in the Canadian inriver 
food fishery. 



Table 9 .  Tagging and recovery d a t a  used t o  gene ra t e  p re l imina ry  mark- 
r ecap tu re  e s t i m a t e s  of t h e  i n r i v e r  pink salmon r e t u r n  p a s t  
Canyon Is land ,  1989. 

Week of Number of  Tag T o t a l  Number N u m b e r  
Tagging Recoveries Tagged Examined 

25-2 6 
2 7 
2 8 
2 9 
3 0 
3 1 
3 2 

Unknown 

T o t a l  i n  Lower 
River  12 9 3,746 13,721 

T o t a l  a t  W e i r  
and Lower River  146 3,746 17,334 

Estimated Abundance 9 0 %  Confidence I n t e r v a l  

T o t a l  i n  Lower 
River  395,510 55,416 

Tota l  a t  Weir 
and Lower River  441,866 58,138 



Table 10. Migratory timing statistics of the various salmon species past the Canyon Island fish 
wheels, 1984-1989. a 

Year 

S p e c i e s  S t a t i s t i c  1984 1985 1986 1987 ' 1988 1989 

Chinook Mean Date  
S t a n d a r d  E r r o r  

Sockeye Mean Date  
S t a n d a r d  E r r o r  

Coho Mean Date  
S t a n d a r d  E r r o r  

Pink Mean Date  
S t a n d a r d  E r r o r  

Chum Mean Date  
S t a n d a r d  E r r o r  

a Timing s t a t i s t i c s  f o r  1984 a r e  based  on f i s h  wheel c a t c h ,  w h i l e  a l l  o t h e r  
y e a r s  a r e  based  on f i s h  wheel CPUE. 
U n i t s  a r e  d a y s .  



Table 11.  Weekly and cumulative proportions of individual sockeye salmon stocks passing 
Canyon Island in 1989. based on spawning ground recoveries of tagged fish 
weighted by abundance indices (fish wheel CPUE). 

L .  Trapper L .  Tatsamenie Kuthai Mainstem 

S t a t i s t i c a l  Weekly Curnul. Weekly Cumul. Weekly Cumul. Weekly Cumul. 
Week Dates Prop. Prop. Prop. Prop. Prop. Prop. Prop. Prop. 



Table 12. Z-tests for sigmficant changes among periods in the age 
composition of the Canyon Island fish wheel and gill net catch of 
chinook salmon by age class, 1989. 

Brood Year and A g e  Clasa 

1986 1985 1984 1983 1982 

--  
1.1 1.2 1.3 2.2 1.4 2.3 1.5 2.4 

Periods compared 

1 , 2  
1 , 3  
1 , 4  
1 , 5  
1 ,  6 
2 , 3  
2 , 4  
2 , 5  
2 ,  6 
3 , 4  
3 , 5  
3 ,  6 
4 , 5  
4 ,  6 
5 , 6  

S - s ignif icant  at alpha = 0.10 
S* - s ignif icant  at alpha - 0.05 

S** = s ignif icant  at alpha = 0.01 
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Table 14. Z-tests for sigruficant changes among periods in the age 
composition of coho salmon in the Canyon Island fish 
wheel catch by age class, 1989. 

Brood Year and Age Class 

Periods Compared 

S = significant at a l p h a  = 0 . 1 0  
s*  = significant a t  a l p h a  = 0 . 0 5  

S** = significant a t  a l p h a  = 0 . 0 1  



Table 15. 2-tests for siecant changes among periods in the 
age composition of chum salmon in the Canyon Island 
fish wheel catch by age class, 1989. 

Brood Year and A g e  Class 

1986 1985 198 4 1983 1982 

-----  
0.2 0.3 0.4 0.5 0.6 

Periods Compared 

S = significant at alpha = 0.10 
S* = significant at alpha = 0.05 

S** = significant at alpha = 0.01 



Canadian Inriver Fishery 

Little Tatsamenie Lake 

10 5 0 

Figun 1.  The Taku River drainage, with location of tagging and 
recovery sites. 



SOCKEYE SALMON 
CPUE 
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9 1  9 1  6 5/31 6/15 6/30 711 5 7/30 8/14 8/29 911 3 9/28 
Date 

CHINOOK AND CHUM SALMON 
CPUE 

3 1 

5/1 511 6 5/31 6/15 g/30 711 5 7/30 8/14 8/29 9/13 9/28 
Date 

..... CHUM - CHINOOK 

Figure 2. Fish wheel CPUE (catch per fish wheel hour) for sockeye, 
chinook and chum salmon in 1989. 
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CPUE 
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' Date 

COHO SALMON 
CPUE 

5 

3 1  316 5131 6/15 6/30 7/15 7/30 8/14 8/29 9/13 9/28 
Date 

Figure 3. Fish wheel CPUE (catch per fish wheel hour) for pink md 
coho salmon in 1989. 
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Figure 5. Run liming of sockeye salmon stock groups passing Canyon Island in 1989, based on spawning ground recoveries of tagged 
fish weighted by abundance indikes (fish wheel CPUE). 
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Figure 6. Mean travel times (and 95% confidence intervals) of 
spaghetti tagged sockeye salmon between Canyon Island 
and two Taku River headwater weirs, 1989. 
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APPENDICES 



Appendix A.1. Catches, numbers tagged, and CPUE (catch/wheel hour) of chinook salmon in fish wheels at 
Canyon Island, 1989. Large-sizcd fish are greater than or equal lo 661 mm MEF in 
length, medium-sized fish arc fro111 4.10-660 nlnl MEF, and small fish are less than 440 mm 
MEF. ' 

Rrdlo Taqs Spaqhetti Taqs - - 
Combined Combined 

Dailv Cumul. Medium Larqe Medium Larae Cumul. Cumul. Dailv Curnul. 
Chinook Chinook Medium . Large Daily Proport. Proport. 

f Catch Catch Daily Cum Dally Cum Dally Cum Daily Cum Tagged Tagged Cpue Cpue Cpue 

prior 5 May 
05-May 
06-May 
07-May 
08-May 
09-May 
10-May 
11 -Hay 
12-May 
13-May 
14-May 
15-May 
16-May 
17-May 
18-Hay 
19-May 
20-May 
21-May 
22-May 
23-May 
24-May 
25-May 
26-May 
27-May 
28-May 
29-May 
30-May 
31-May 
01- Jun 
02- Jun 
03-Jun 
04-Jun 
05- Jun 
06-Jun 
07-Jun 
08-Jun 
09-Jun 
10-Jun 

- Contrnued - 
I 



Appendix A.1 (Page 2 of 3). 

Rrdlo Tags Spaghetti Tags 
Combined Combined 

Daily Cumul. Medlum Large Medium Large Cumul. Cumul. Daily Cuml. 
Chinook Chinook Medium Large Daily Proport. Proport. 
Catch Catch Daily Cum Uaily Cum Dally Cum Daily Cum Tagged Tagged Cpue Cpue Cpue 

12-Jun 
13-Jun 
14 - Jun 
15-Jun 
16-Jun 
17-Jun 
18-Jun 
19-Jun 
20-Jun 
21-Jun 
22-Jun 
23-Jun 
24-Jun 
25-Jun 
26- Jun 
27-Jun 
28-Jun 
29-Jun 
30-Jun 
01-Jul 
02-Jul 
03-Jul 
04-Jul 
05-Jul 
06-Jul 
07-Jul 
08-Jul 
09-Jul 
10-Jul 
11-Ju~ 
12-Jul 
13-Jul 
14-Jul 
15-Jul 
16-Jul 
17-Jul 
18-Jul 
19-Jul 
20-Jul 
21-Jul 

- Continued - 
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- --- - -- - -- - 
Rddlo Tags Spdghettl Tags 

- -- Comblned Combined 
Dally Cumul Mvd 1 un~ Large Had 1 urn Large Cumul . Cumul . Daily Cumul. 

Chinook Chinook Medium Large Dally Proport. Proport. 
Catch Catch Daily Cum Dally Cum Dally Cum Daily Cum Tagged Tagged Cpue Cpue Cpue 

I 22-Jul 3 1815 0 46 0 383 0 377 423 805 0.066 0.002 0.995 2 422 
23-Jul 2 1817 0 46 0 383 1 378 1 423 424 806 0.045 0.001 0.996 
24-Jul 3 1820 0 46 0 383 0 378 1 424 424 807 0.075 0.002 0.998 
25-Jul 1 1821 0 46 0 383 0 378 0 424 424 807 0.025 0.001 0.998 
26-Jul 0 1821 0 46 0 383 0 378 424 807 0.000 0.000 0.998 0 424 
27-Jul 0 1821 0 46 0 383 0 378 424 807 0.000 0.000 0.998 0 424 
28-Jul 0 1821 0 46 0 383 0 378 424 807 0.000 0.000 0.998 0 424 
29-Jul 0 1821 0 46 0 383 0 378 0 424 424 807 0.000 0.000 0.998 
30-Jul 0 1821 0 46 0 383 0 378 424 807 0.000 0.000 0.998 0 424 
31-Jul 0 1821 0 46 0 383 0 378 424 807 0.000 0.000 0.998 0 424 
01-Aug 0 1821 0 46 0 383 0 378 0 424 424 807 0.000 0.000 0.998 
02-Aug 0 1821 0 46 0 383 0 378 0 424 424 807 0.000 0.000 0.998 
03 - A u ~  0 1821 0 46 0 383 0 378 0 424 424 807 0.000 0.000 0.998 
0 4 - A u ~  0 1821 0 46 0 383 0 378 0 424 424 807 0.000 0.000 0.998 
05-Aug 0 1821 0 46 0 383 0 378 0 424 424 807 0.000 0.000 0.998 
06-Aug 0 1821 0 46 0 383 0 378 0 424 424 807 0.000 0.000 0.998 
07-Aug 1 1822 0 46 0 383 0 378 424 808 0.022 0.001 0.999 1 425 
08 -Aug 0 1822 0 46 0 383 0 378 424 808 0.000 0.000 0.999 0 425 
09-Aug 0 1822 0 46 0 383 0 378 424 808 0.000 0.000 0.999 0 425 
10-Aug 1 1823 0 46 0 383 0 378 0 425 424 808 0.022 0.000 0.999 
11 -Aug 0 1823 0 46 0 383 0 378 424 808 0.000 0.000 0.999 0 425 
12 -Aug 0 1823 0 46 0 383 0 378 424 808 0.000 0.000 0.999 0 425 
13 -Aug 0 1823 0 46 0 383 0 378 424 808 0.000 0.000 0.999 0 425 
14 -Aug 1 1824 0 46 0 383 0 378 0 425 424 808 0.026 0.001 1.000 
15 - A u ~  0 1824 0 46 0 383 0 378 424 808 0.000 0.000 1.000 0 425 

a F i s h  c a u g h t  and  t a g g e d  p r io r  t o  5 May were c a u g h t  i n  set  g i l l  n e t s .  



Appendix A.2. Catches, numbers tagged, and CPUE (catcwwheel hour) of 
sockeye salmon at Canyon Island, 1989. ' 

Daily Cumul. Daily Cumul. Daily Cumul. 
Sockeye Sockeye Sockeye Sockeye Daily Proport. Proport. 
Catch Catch Tagged Tagged Cpue Cpue Cpue 

05-Jun 
06-Jun 
07-Jun 
08-Jun 
09- Jun 
10-Jun 
11-Jun 
12-Jun 
13-Jun 
14-Jun 
15-Jun 
16-Jun 
17-Jun 
18-Jun 
19- Jun 
20-Jun 
21-Jun 
22-Jun 
23-Jun 
24-Jun 
25-Jun 
2 6- Jun 
27-Jun 
28-Jun 
2 9-Jun 
30-Jun 
01-Ju1 
02-Jul 
03-Jul 
04-Jul 
05-Jul 
06-Jul 
07-Jul 
08-Jul 
09-Jul 
10-Jul 
11-Jul 
12-Jul 
13-Jul 
14-Jul 

- continued - 
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Daily Cumul. Daily C u m u l .  Daily Cumul. 
Sockeye Sockeye Sockeye Sockeye Daily Proport. Proport. 
Catch Catch Tagged Tagged Cpue Cpue Cpue 

15-Jul 
16-Jul 
17-Jul 
18-Jul 
19- Jul 
20-Jul 
21-Jul 
22-Jul 
23-Jul 
24-Jul 
25-Jul 
26-Jul 
27-Jul 
2 8 -Jul 
29-Jul 
30-Ju1 
31-Jul 
0 1 -Aug 
0 2 -Aug 
0 3 -Aug 
0 4 -Aug 
0 5 -Aug 
0 6 -Aug 
0 7 -Aug 
08-Aug 
0 9-Aug 
10 -Aug 
1 l-Aug 
12 - Aug 
13 -Aug 
l4 -Aug 
? 5 -Aug 
16 -Aug 
17 -Aug 
18 -Aug 
19-Aug 
2 0 -Aug 
2 1 -Aug 
2 2 -Aug 
23-Aug 
2 4-Aug 
2 5 -Aug 
2 6-Aug 
27-Aug 
2 8 -Aug 
2 9-Aug 
30-Aug 
3 1 -Aug 

- continued - - 
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Dai ly  Cumul. Dai ly  Curnul. Dai ly  Cumul. 
Sockeye Sockeye Sockeye Sockeye Daily Propor t .  Propor t .  

Catch Catch Tagged Tagged Cpue Cpue cpue 

Tagging t o t a l s  reduced t o  account 
s t ream f i s h e r i e s .  

fo r  tagged f i s h  recovered i n  down- 



Appendix A.3. Catches, numbers tagged, and CPUE (catch/wheel hour) of 
coho salmon at Canyon Island, 1989. 

Daily Cumul. Daily C~mul. Daily Cumul. 
Coho Coho Coho Coho Daily Proport. Proport. 
Catch Catch Tagged Tagged Cpue Cpue Cpue 

01-Jul 1 1 1 1 0.022 0.000 0.000 
02-Jul 0 1 0 1 0.000 0.000 0.000 
03-Jul 0 1 0 1 0.000 0.000 0.000 
0 4 -pu1 0 1 0 1 0.000 0.000 0.000 
05-Jul 0 1 0 1 0.000 0.000 0.000 
06-Jul 1 2 1 2 0.022 0.000 0.001 
07-Jul 2 4 2 4 0.045 0.001 0.001 
08-Jul 1 5 1 5 0.023 0.000 0.002 
09-Jul 1 6 1 6 0.024 0.000 0.002 
10-Jul 3 9 2 8 0.077 0.001 0.004 
11-Jul 4 13 2 10 0.125 0.002 0.006 
12-Jul 1 14 1 11 0.047 0.001 0.006 
13-Jul 3 17 3 14 0.116 0.002 0.008 
14-Jul 1 18 1 15 0.029 0.000 0.009 
15-Jul 7 2 5 5 2 0 0.208 0.003 0.012 
16-Jul 9 34 9 2 9 0.298 0.005 0.017 
17-Jul 4 3 8 4 3 3 0.093 0.002 0.019 
18-Jul 4 4 2 4 37 0.093 0.002 0.020 
19-Jul 4 4 6 2 3 9 0.090 0.001 0.022 
20-Jul 0 4 6 0 3 9 0.000 0.000 0.022 
21-Jul 12 5 8 9 4 8 0.296 0.005 0.027 
22-Jul 9 67 7 5 5 0.199 0.003 0.030 
23-Jul 16 8 3 12 6 7 0.362 0.006 0.036 
24-Jul 2 1 104 16 8 3 0.510 0.008 0.044 
25-Jul 17 121 17 10 0 0.421 0.007 0.051 
26-Jul 15 136 12 112 0.347 0.006 0.057 
27-Jul 2 3 159 2 0 132 0.531 0.009 0.066 
28-Jul 18 177 17 149 0.402 0.007 0.073 
29-Jul 2 1 198 17 166 0.579 0.010 0.082 
30-Jul 15 213 14 18 0 0.394 0.007 0.089 
31-Jul 2 7 240 2 6 206 0.610 0.010 0.099 
0 1 -Aug 22 2 62 2 0 226 0.490 0.008 0.107 
0 2 -Aug 3 8 300 3 7 263 0.882 0.015 0.122 
0 3 -Aug 2 4 324 22 2 8 5 0.550 0.009 0.131 
0 4 -Aug 3 3 3 57 3 0 315 0.747 0.012 0.143 
0 5 -Aug 2 9 386 2 6 341 0.629 0.010 0.153 
0 6 -Aug 4 5 4 31 4 3 384 1.002 0.017 0.170 
0 7 -Aug 4 1 472 3 8 422 0.921 0.015 0.185 
0 8 -Aug 3 0 5 02 2 6 448 0.658 0.011 0.196 
0 9 -Aug 3 6 538 3 1 479 0.796 0.013 0.209 
1 0 -Aug 2 0 558 17 496 0.436 0.007 0.217 
11 -Aug 2 0 578 19 515 0.433 0.007 0.224 
12 -Aug 6 5 643 61 576 1.442 0.024 0.248 
13-Aug 124 767 11 9 695 2.940 0.049 0.297 
1 4 -Aug 121 888 117 812 3.163 0.052 0.349 
15-Aug 0 888 0 812 0.000 0.000 0.349 
1 6 -Aug 0 888 0 812 0.000 0.000 0.349 
17 -Aug 0 888 0 812 0.000 0.000 0.349 
18 -Aug 22 910 18 830 1.128 0.019 0.368 

- 
- Continued - 
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1 9 -Aug 
2 0 -Aug 
2 1 -Aug 
22-Aug 
23-Aug 
2 4 -Aug 
25-Aug 
26-Aug 
2 7 - Aug 
2 8 -Aug 
2 9-Aug 
30-Aug 
31-Aug 
01-Sep 
02-Sep 
03-Sep 
04-Sep 
05-Sep 
06-Sep 
07-Sep 
08-Sep 
09-Sep 
10-Sep 
11-Sep 
12-Sep 
13-Sep 
14-Sep 
15-6ep 
16-Sep 
17-Sep 
18-Sep 
19-Sep 
20-Sep 
21-Sep 
22-Sep 
23-Sep 
24-Sep 
25-Sep 
26-Sep 
27-Sep 
28-Sep 
29-Sep 
30-Sep 
01-0ct 

Daily Cumul. 
Coho Coho 
Catch Catch 

Daily Cumul. 
Coho Coho 

Tagged Tagged 

8 6 916 
61 977 
65 1042 
2 9 1071 
4 8 1119 
8 2 1201 
8 9 1290 
6 4 1354 
2 6 1380 
3 3 1413 
2 3 1436 
2 2 1458 
3 8 1496 
2 5 1521 
4 1525 
7 1532 
15 1547 
2 6 1573 
8 1581 

2 4 1605 
12 1617 
3 0 1647 
2 8 1675 
4 3 1718 
11 1729 
2 0 1749 
11 1760 
5 1765 
0 1765 
0 1765 
0 1765 

16 17 8 1 
4 2 1823 
3 0 1853 
8 1861 
7 3 1934 
56 1990 
3 5 2025 
3 0 2055 
9 2064 

13 2077 
10 2087 
10 2097 
5 2102 

Daily Cumul . 
Daily Proport. Proport. 
Cpue Cpue Cpue 

2.083 0.035 0.402 
1.509 0.025 0.427 
1.688 0.028 0.455 
0.745 0.012 0.468 
1.234 0.020 0.488 
1.878 0.031 0.519 
2.168 0.036 0.555 
1.435 0.024 0.579 
0.658 0.011 0.590 
0.860 0.014 0.604 
0.531 0.009 0.613 
0.528 0.009 0.622 
0.814 0.013 0.635 
0.558 0.009 0.644 
0.087 0.001 0.646 
0.190 0.003 0.649 
0.339 0.006 0.655 
0.659 0.011 0.666 
0.296 0.005 0.670 
0.690 0.011 0.682 
0.575 0.010 0.691 
1.583 0.026 0.718 
1.147 0.019 0.737 
1.198 0.020 0.757 
0.381 0.006 0.763 
0.678 0.011 0.774 
0.404 0.007 0.781 
0.397 0.007 0.787 
0.500 0.008 0.796 
0.000 0.000 0.796 
0.000 0.000 0.796 
0.000 0.000 0.796 
0.000 0.000 0.796 
0.000 0.000 0.796 
0.463 0.008 0.803 
3.818 0.063 0.867 
2.672 0.044 0.911 
1.695 0.028 0.939 
1.442 0.024 0.963 
0.473 0.008 0.971 
0.557 0.009 0.980 
0.422 0.007 0.987 
0.424 0.007 0.994 
0.357 0.006 1.000 

a Tagging totals reduced to account for tagged fish recovered in down- 
stream fisheries. 
Fish were captured with set gill nets from 19-21 September because 
low water flows prevented fish wheel operation. 



Appendix A.4. Catches, number tagged, and CPUE (catch/wheel hour) of 
pink salmon at Canyon Island, 1989. a 

Daily Cumul. Daily Cumul. Daily Cumul. 
Pink Pink Pink Pink Daily Proport. Proport. 

17-Jun 
18-Jun 
19-Jun 
20-Jun 
21-Jun 
22-Jun 
23-Jun 
24-Jun 
25-Jun 
26-Jun 
27-Jun 
28-Jun 
29-Jun 
30-Jun 
01-Jul 
02-Jul 
03-Jul 
04-Jul 
05-Jul 
06-Jul 
07-Jul 
08-Jul 
09-Jul 
10-Jul 
11 -Jul 
12-Jul 
13-Jul 
14 - Jul 
15-Jul 
16-Jul 
17-Jul 
18 - Jul 
19-Jul 
20-Jul 
21-Jul 
22-Jul 
23-Jul 
24 -Jul 
25-Jul 
26-Jul 
27-Jul 
28-Jul 
29-Jul 
30-Jul 
31 -Jul 
0 1 -Aug 
0 2 -Aug 
0 3 -Aug 
0 4 -Aug 
0 5 -Aug 

Catch 

5 
1 
2 
6 
8 
4 
0 
18 
2 2 
5 4 
137 
118 
19 9 
324 
252 
382 
42 6 
476 
497 
57 6 
521 
698 
876 
4 5 4 
8 9 
9 1 
18 8 
16 1 
1975 
4512 
3235 
2939 
1006 
710 
1208 
360 
370 
2593 
1433 
1433 
925 
483 
314 
112 
15 9 
139 
144 
106 
9 6 
8 5 

Catch 

5 
6 
8 
14 
22 
2 6 
2 6 
4 4 
6 6 
120 
257 
375 
57 4 
898 
1150 
1532 
1958 
2434 
2931 
3507 
4028 
4726 
5602 
6056 
6145 
62 3 6 
6424 
6585 
8560 
13072 
16307 
19246 
20252 
20962 
22170 
22530 
22900 
25493 
26926 
28359 
29284 
29767 
30081 
30193 
30352 
30491 
30635 
30741 
30837 
30922 

Tagged Tagged 

0 
0 
0 
0 
0 
1 
1 
2 
3 
8 
3 6 
61 
100 
17 9 
233 
297 
37 3 
468 
568 
657 
813 
944 
1084 
1134 
1159 
1184 
1208 
1244 
131 9 
1585 
2071 
2071 
2096 
2305 
2651 
2796 
2821 
2927 
3216 
3364 
3452 
3569 
3610 
3635 
3660 
3 67 5 
3690 
3705 
3717 
3727 

Cpue 

0.109 
0.022 
0.045 
0.132 
0.174 
0.086 
0.000 
0.552 
0.562 
2.051 
3.028 
2.618 
4.374 
7.549 
5.641 
8.682 
9.755 
10.716 
10.945 
12.729 
11.601 
15.714 
21.283 
11.689 
2.774 
4.248 
7.276 
4.611 
58.658 
149.553 
75.373 
68.206 
22.566 
18.606 
29.827 
7.940 
8.377 
62.983 
35.453 
33.133 
33.064 
20.634 
13.306 
8.244 
2.531 
3.540 
3.227 
3.297 
2.400 
2.083 

Cpue 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.001 
0.001 
0.002 
0.004 
0.003 
0.005 
0.009 
0.007 
0.010 
0.012 
0.013 
0.013 
0.015 
0.014 
0.019 
0.026 
0.014 
0.003 
0.005 
0.009 
0.006 
0.071 
0.180 
0.091 
0.082 
0.027 
0.022 
0.036 
0.010 
0.010 
0.076 
0.043 
0.040 
0.040 
0.025 
0.016 
0.010 
0.003 
0.004 
0.004 
0.004 
0.003 
0.003 

Cpue 

0.000 
0.000 
0.000 
0.000 
0.001 
0. 00-1 
0.001 
0.001 
0.002 
0.005 
0.008 
0.011 
0.017 
0.026 
0.032 
0.043 
0.055 
0.068 
0.081 
0.096 
0.110 
0.129 
0.155 
0.169 
0.172 
0.177 
0.186 
0.192 
0.262 
0.443 
0.534 
0.616 
0.643 
0.665 
0.701 
0.711 
0.721 
0.797 
0.840 
0.880 
0.920 
0.944 
0.960 
0.970 
0.973 
0.978 
0.982 
0.986 
0.989 
0.991 

- - continued - 
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Daily 
Pink 
Catch 

Curnul. Daily 
Pink Pink 
Catch Tagged 

Curnul . 
Pink 

Tagged 

Daily Cumul . 
Daily Proport .  Proport .  
Cpue Cpue Cpue 

- continued - 



Appendix A .  4. (Page  3  of  3)  

D a i l y  Cumul. D a i l y  Cumul. D a i l y  Cumul. 
P i n k  P i n k  P i n k  P i n k  D a i l y  P r o p o r t .  P r o p o r t .  
C a t c h  C a t c h  Tagged Tagged Cpue Cpue Cpue 

24-Sep 0  31189 0  3746 0.000 0.000 1 .000  
25-Sep 0  31189 0  3746 0.000 0.000 1 .000  
26-Sep 0  31189 0  3746 0.000 0.000 1 .000  
27-Sep 0  31189 0  3746 0.000 0.000 1 .000  
28-Sep 0  31189 0  3746 0.000 0.000 1 .000  
29-Sep 0  31189 0  3746 0.000 0.000 1 . 0 0 0  
30-Sep 0 31189 0  3746 0 .000  0 .000  1 .000  
01-0c t  0 31189 0  3746 0 .000  0.000 1 . 0 0 0  

........................................................................ 
a Tagging  t o t a l s  r e d u c e d  t o  a c c o u n t  f o r  t a g g e d  f i s h  r e c o v e r e d  i n  down- 

s t r e a m  f i s h e r i e s .  



Appendix A.5. Catches, numbers tagged, and CPUE (catchhvheel hour) of 
chum salmon at Canyon Island, 1989. ' 

D a i l y  Cumul.  D a i l y  Cumul. D a i l y  Cumul.  
Churn- 
C a t c h  

1 6 - J u n  
1 7 - J u n  
1 8 - J u n  
1 9 -  J u n  
20-Jun  
21-Jun  
2 2 - J u n  
2 3 - J u n  
2 4 - J u n  
2 5 - J u n  
2  6 - Jun  
27-Jun  
2  8  -dun  
29- J u n  
3 0 - J u n  
0 1 - J u l  
0 2 - J u l  
0 3 - J u l  
0 4 - J u l  
0 5 - J u l  
0 6 - J u l  
0 7 - J u l  
0 8 - J u l  
0 9 - J u l  
1 0 - J u l  
1 1 - J u l  
1 2 - J u l  
1 3 - J u l  
1 4 - J u l  
1 5 - J u l  
1 6 -  J u l  
1 7 - J u l  
1 8 - J u l  
1 9 - J u l  
2 0 - J u l  
2 1 - J u l  
2 2 - J u l  
2 3 - J u l  
2 4 - J u l  
2 5 - J u l  
2 6 - J u l  
2 7 - J u l  
2 8 - J u l  
2 9 - J u l  
3 0 - J u l  
3 1 - J u l  
0  1 -Aug 

Chum 
C a t c h  

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2  
2  
2  
3  
4  
4  
5  
7  
7  
7  
7  
7  
8  
8  
9  

1 0  
1 0  
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
1 2  
1 3  
1 6  
1 8  

Chum Chum 
T a g g e d  T a g g e d  

D a i l y  P r o p o r t .  P r o p o r t .  
Cpue  Cpue  Cpue  

0 . 0 2 2  0 . 0 0 1  0 . 0 0 1  
0 . 0 0 0  0 . 0 0 0  0 . 0 0 1  
0 .000  0 . 0 0 0  0 . 0 0 1  
0 . 0 0 0  0 .000  0 . 0 0 1  
0 . 0 0 0  0 . 0 0 0  0 . 0 0 1  
0 .000 0 . 0 0 0  0 . 0 0 1  
0 .000  0 . 0 0 0  0 . 0 0 1  
0 . 0 0 0  0 . 0 0 0  0 . 0 0 1  
0 .000  0 . 0 0 0  0 .  0 0 1  
0 .000  0 . 0 0 0  0 . 0 0 1  
0 . 0 0 0  0 . 0 0 0  0 . 0 0 1  
0 . 0 0 0  0 . 0 0 0  0 . 0 0 1  
0 . 0 0 0  0 . 0 0 0  0 . 0 0 1  
0 . 0 0 0  0 . 0 0 0  0 . 0 0 1  
0 . 0 0 0  0 . 0 0 0  0 . 0 0 1  
0 . 0 0 0  0 . 0 0 0  0 . 0 0 1  
0 . 0 0 0  0 . 0 0 0  0 . 0 0 1  
0 . 0 2 3  0 . 0 0 1  0 . 0 0 2  
0 .000  0 . 0 0 0  0 . 0 0 2  
0 .000  0 . 0 0 0  0 . 0 0 2  
0 . 0 2 2  0 . 0 0 1  0 . 0 0 3  
0 .022  0 . 0 0 1  0 . 0 0 4  
0 . 0 0 0  0 . 0 0 0  0 . 0 0 4  
0 . 0 2 3  0 . 0 0 1  0 . 0 0 5  
0 . 0 4 9  0 . 0 0 2  0 .007  
0 .000  0 . 0 0 0  0 . 0 0 7  
0 . 0 0 0  0 . 0 0 0  0 .007  
0 . 0 0 0  0 . 0 0 0  0 .007  
0 . 0 0 0  0 . 0 0 0  0 . 0 0 7  
0 . 0 2 9  0 . 0 0 1  0 . 0 0 9  
0 . 0 0 0  0 . 0 0 0  0 . 0 0 9  
0 . 0 3 3  0 . 0 0 2  0 . 0 1 0  
0 . 0 2 3  0 . 0 0 1  0 . 0 1 1  
0 . 0 0 0  0 . 0 0 0  0 . 0 1 1  
0 .022  0 . 0 0 1  0 . 0 1 2  
0 .000  0 . 0 0 0  0 . 0 1 2  
0 .000  0 . 0 0 0  0 . 0 1 2  
0 .000  0 . 0 0 0  0 . 0 1 2  
0 .000  0 . 0 0 0  0 . 0 1 2  
0 .000  0 . 0 0 0  0 . 0 1 2  
0 . 0 0 0  0 . 0 0 0  0 . 0 1 2  
0 . 0 0 0  0 . 0 0 0  0 . 0 1 2  
0 .000  0 . 0 0 0  0 . 0 1 2  
0 . 0 0 0  0 . 0 0 0  0 .012  
0 . 0 2 8  0 . 0 0 1  0 . 0 1 4  
0 . 0 2 6  0 . 0 0 1  0 . 0 1 5  
0 .068  0 . 0 0 3  0 .018  
0 . 0 4 5  0 . 0 0 2  0 . 0 2 0  

- C o n t i n u e d  - - 



Appendix A.5. (Page 2 of 3). 

Daily Cumul. Daily Cumul. Daily Cumul. 
Chum Chum Chum Chum Daily Proport. Proport. 
Catch Catch Tagged Tagged Cpue Cpue Cpue 

0 2 -Aug 1 19 1 18 0.023 0.001 0.021 
0 3 -Aug 2 2 1 2 2 0 0.046 0.002 0.023 
0 4 -Aug 5 2 6 5 2 5 0.113 0.005 0.028 
0 5 -Aug 0 2 6 0 2 5 0.000 0.000 0.028 
0 6 -Aug 1 2 7 1 2 6 0.022 0.001 0.029 
0 7 -Aug 7 3 4 7 33 0.157 0.007 0.036 
0 8 -Aug 4 3 8 3 3 6 0.088 0.004 0.640 
0 9-Aug 0 3 8 0 3 6 0.000 0.000 0.040 
1 0 -Aug 6 4 4 5 4 1 0.131 0.006 0.046 
11 -Aug 1 4 5 1 4 2 0.022 0.001 0.047 
12-Aug 6 51 6 4 8 0.133 0.006 0.054 
13 -Aug 9 6 0 9 57 0.213 0.010 0.063 
14-Aug 9 6 9 8 65 0.235 0.011 0.074 
15-Aug 0 6 9 0 6 5 0.000 0.000 0.074 
16-Aug 0 6 9 0 6 5 0.000 0 .OOO 0.074 
17-Aug 0 6 9 0 6 5 0.000 0 .OOO 0.074 
18-Aug 1 7 0 1 6 6 0.051 0.002 0.076 
19-Aug 3 7 3 3 6 9 0.068 0.003 0.080 
2 0 -Aug 9 8 2 9 7 8 0.203 0.009 0.089 
21-Aug 9 91 9 8 7 0.211 0.010 0 -099 
22-hug 7 9 8 7 9 4 0.168 0.008 0 .lo6 
23-Aug 7 105 6 10 0 0.160 0.007 0 .I14 
2 4 -Aug 19 124 16 116 0.420 0.019 0.133 
25-Aug 14 138 12 128 0.313 0.014 0 .147 
26-Aug 4 142 3 131 0.087 0.004 0 .151 
27-Aug 4 14 6 4 135 0.085 0.004 0 -155 
2 8 -Aug 1 147 1 136 0.023 0.001 0 .I56 
29-Aug 6 153 6 142 0.133 0.006 0.162 
30-Aug 8 161 8 15 0 0.176 0.008 0.170 
31-Aug 7 168 6 156 0.150 0.007 0 .I77 
01-Sep 5 173 5 161 0.107 0.005 0.182 
02-Sep 4 177 4 165 0.087 0.004 0.186 
03-Sep 4 181 4 16 9 0.085 0.004 0.190 
0 4 -Sep 4 185 3 172 0.085 0.004 0.194 
05-Sep 6 191 6 178 0.136 0.006 0.200 
06-Sep 15 206 14 192 0.317 0.015 0.215 
07-Sep 2 0 226 19 211 0.476 0.022 0.236 
08-Sep 16 242 15 226 0.511 0.023 0.260 
09-Sep 4 0 282 37 263 1.472 0.067 0.327 
10-Sep 4 4 326 4 2 305 1.231 0.056 0.384 
11-Sep 3 6 3 62 3 4 3 3 9 0.784 0.036 0.420 
12-Sep 2 0 382 19 358 0.544 0.025 0.445 
13-Sep 3 0 412 2 9 3 8 7 0.678 0.031 0.476 
14-Sep 16 428 15 402 0.340 0.016 0.491 
15-Sep 6 4 34 5 407 0.477 0.022 0.513 
16-Sep 4 438 0 407 1.000 0.046 0.559 
17-Sep 0 438 0 407 0.000 0.000 0.559 
18-Sep 0 438 0 407 0.000 0.000 0.559 
19-Sep 0 4 3 8 2 4 0 9 0.000 0.000 0.559 

- - Continued - 
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Dai ly  Cumul. Dai ly  Cumul. Dai ly  Cumul. 
Chum Chum Chum Chum Daily Propor t .  Propor t .  
Catch Catch Tagged Tagged Cpue Cpue Cpue 

a Tagging t o t a l s  reduced t o  account f o r  tagged f i s h  recovered i n  down- 
s t ream f i s h e r i e s .  
F i sh  were captured  with set g i l l  n e t s  on 19-21 September f o r  t agging  
because low water flows prevented f i s h  wheel ope ra t i on .  



Appendix A.6. Catches, numbers tagged, and CPUE (catch 
per fish wheel hour) of dolly varden chan in 
fish wheels at Canyon Island, 1989. 

Daily Cumul. 
Daily Cumul. Daily Proport. Proport. 
Catch Catch Cpue Cpue Cpue 

* 

08-May 
09-May 
10-May 
11-May 
12-May 
13-May 
14-May 
15-May 
16-May 
17-May 
18 -May 
19-May 
20-May 
21-May 
22-May 
23-May 
24-May 
25-May 
26-May 
27-May 
28-May 
29-May 
30-May 
3 1-May 
01-Jun 
92-Jun 
03-Jun 
0 4 - Jun 
05-Jun 
06-Jun 
07-Jun 
08-Jun 
09- Jun 
10-Jun 
11-Jun 
12-Jun 
13-Jun 
14-Jun 
15-Jun 
16-Jun 
17-Jun 
18-Jun 
19-Jun 
20- Jun 
21-Jun 

0.000 0.000 
0.000 0.000 
0 .ooo 0.000 
0.000 0.000 
0.096 0.003 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.. 000 0.000 
0.0Ob b.000 
0 .ooo 0.000 
0.024 0.001 
0.071 0.002 
0 .ooo 0.000 
0.000 0.000 
0.043 0.001 
0.043 0.001 
0.021 0.001 
0.046 0.001 
0.106 0.003 
0. 000 0.000 
0.173 0.005 
0.196 0.006 
0.195 0.006 
0.130 0.004 
0.181 0.006 
0.194 0.006 
0.508 0.016 
0.307 0.010 
0.113 0.004 
0.022 0.001 
0.045 0.001 
0.000 0.000 
0.067 3.002 
0.224 0.007 
0.135 0.004 
0.197 0.006 
0.134 0.004 
0.336 0.011 
0.199 0.006 
0.174 0.005 

- Continued - 
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Daily Cumul. 
Daily Cumul. Daily Proport. Proport. 
Catch Catch Cpue Cpue Cpue 

22-Jun 
23-Jun 
24-Jun 
25-Jun 
2 6-Jun 
27-Jun 
28-Jun 
29- Jun 
30-Jun 
01-Jul 
02-Jul 
03-Jul 
04-Jul , 

05-Jul 
0 6-Jul 
07-Jul 
08-Jul 
0 9- Jul 
10-Jul 
11-Jul 
12-Jul 
13-Jul 
14-Jul 
15-Jul 
16- Jul 
17-Ju1 
18-Jul 
19- Jul 
20-Jul 
21-Jul 
22-Jul 
23-Jul 
24-Jul 
25-Jul 
26-Jui 
27-Jul 
28-Jul 
2 9- Jul 
30-Jul 
31-Jul 
0 1 -Aug 
0 2 -Aug 
0 3 -Aug 
0 4 -Aug 
0 5 -Aug 
0 6 -Aug 
0 7 -Aug 
0 8 -Aug 
0 9-Aug 

- 
- Continued - 
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Daily Cumul. 
Daily Cumul. Daily Proport. Proport. 
Catch Catch Cpue Cpue Cpue 

2 0 -Aug 
2 1 - Aug 
22-Aug 
2 3 -Aug 
2 4-Aug 
2 5 -Aug 
2 6-Aug 
27-Aug 
28-Aug 
29-Aug 
30-Aug 
3 1 - Aug 
01-Sep 
02-Sep 
03-Sep 
04-Sep 
05-Sep 
06-Sep 
07-Sep 
08-Sep 
09-Sep 
10-Sep 
I1 -Sep 
12-Sep 
13 -Sep 
14-Sep 
15-Sep 
16-Sep 
17-Sep 
18-Sep 
19-Sep 
20-Sep 
2 1 -Sep 
22-Sep 
23-Sep 
24-Sep 
25-Sep 
26-Sep 
27-Sep 
28-Sep 
29-Sep 
30-Sep 
01-0ct 



Appendix B.1. Age composition of chinook salmon return past Canyon Island, Taku 
River, by sex, age class, and time period strata, 1989.' 

Brood  Y e a r  and Age Cl-8 

1986 1985 1984 1983 1982 

--  
1.1 1.2 1.3 2.2 1.4 2.3 1.5 2.4 T o t a l  

S t a t a s t r c a l  Weeks 17 - 20 ( J p r a l  29 - May 20) 
Male  

Sample  S i z e  
P e r c e n t  
S t d .  E r r o r  

F a m a l e  
Sample  S i z e  
P e r c e n t  
S t d .  E r r o r  

A l l  F i s h  
Sample  S i z e  
P e r c e n t  
S t d .  E r r o r  

S t a t x a t r c a l  Week 21 (May 21- 27) 

M a l e  
Sample  Sazm 
P e r c e n t  
S t d .  E r r o r  

F e m a l e  
Sample  S i z e  
P e r c e n t  
S t d .  E r r o r  

All  F r s h  
Sample  S a r a  
P e r c e n t  
S t d .  E r r o r  

S t a t ~ s t x c a l  Week 22 (?lay 2 8 -  J u n e  3 )  

Male 
Sample  S ~ z e  1 4 9 43 6 6 
P e r c a n t  0.6 27.2 23.9 3.3 3.3 
S t d .  E r r o r  0.6 3.3 3.2 1.3 1.3 

F a m a l e  
Sample  Sxz. 
P a r c e n t  
S t d .  E r r o r  

A l l  F + a h  
Sample  S r z e  1 5 S 1 3  6 24 3 5 3 180 
P e r c e n t  0 . 6  30.6 46.1 3.3 13.3 1.7 2 . 8  1.7 100.0 
S t d .  P r m r  0.6 3.4 3.7 1.3 2.5 0.9 1.2 0.9 

S t a t a s t ~ c a l  Week 23 ( J u n e  4- ;une 10) 

Male  
Sample  S i z e  
P e r c e n t  
S t d .  E r r o r  

F a m a l e  
Sampl. S r z e  
P e r c e n t  
S t d .  E r r o r  

A l l  F i s h  
Sample  S i z e  
P e r c m t  - 
S t d .  E r r o r  
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Brood  Y e u  a n d  Age C l a s s  

1986  1985  1984 1 9 8 3  1982  

--  
1.1 1 . 2  1 . 3  2 . 2  1 . 4  2 . 3  1 . 5  2 . 4  T o t a l  

S t r t i s t r u l  W e d  24  ( J u n e  11- 1 7 )  

Male 
Sample S i z e  
P e r c e n t  
S t d .  E r r o r  

F u n a l e  
Sample S i z e  
P e r c e n t  
S t d .  E r r o r  

A l l  F i s h  
Sample S r z e  
P e r c e n t  
S t d .  E r r o r  

S t a t z s t r c a l  Werks 25  - 32 (June 1 8  - Augus t  1 2 )  

Male 
Sample S i z r  1 4  2  43 1 5  2  1 
P e r c r n t  0 . 6  26 .2  2 6 . 9  0 . 6  3 . 1  1 . 3  0 . 6  
S t d .  E r r o r  0 . 6  3 . 5  3 . 5  0 . 6  1 . 4  0 . 9  0 . 6  

Female  
Sample S i z r  
P a r c r n t  
S t d .  E r r o r  

A l l  F r s h  
Sample S r z e  1 4  6  8  8  2  1 6  3  3  1 160 
P e r c e n t  0 . 6  2 8 . 8  5 5 . 0  1 . 3  1 0 . 0  1 . 9  1 . 9  0 . 6  1 0 0 . 0  
S t d .  E r r o r  0 . 6  3 . 6  3 . 9  0 . 9  2 . 4  1 . 1  1.1 0 . 6  

Combrned P e r l o &  ( P a r c e n t a g e s  a r e  n o t  w r r g h t d  by tlmr p e r l o d  abundance)  

Malr 
Sample S r z r  2  229  214 2  4 2  2 11 6  3 5  1 5  
P a r c r n t  0 . 2  2 4 . 6  2 3 . 4  2 . 6  2 . 4  1 . 2  0 . 7  0 . 3  5 5 . 5  
S t d .  E r r o r  0 . 1  1 . 4  1 . 3  0 . 5  0 . 5  0 . 3  0 . 3  0 . 2  1 . 6  

Female 
Sample S r z r  
P r r c e n r  
S t d .  E r r o r  

A l l  F r a h  
Sample S r z r  2  253 470 30 103 25 2  1 7  917 
P e r c e n t  0 . 2  2 7 . 9  3 1 . 3  3 . 3  1 1 . 3  2 . 7  2 . 3  0 . 8  1 0 0 . 0  
S t d .  E r r o r  0 . 1  1 . 4  1 . 6  0 . 6  1 . 0  0 . 5  0 . 5  0 . 3  

a Data does not include chinook salmon smaller than 540 rnm MEF in length. 
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Brood Year and Age C l a s s  

1987  1986  1985 1984 1983  

0 . 1  0 . 2  1.1 0 . 3  1 . 2  2 . 1  1 . 3  2 . 2  1 . 4  2 . 3  T o t a l  

I S t a t i s t i c a l  Week 2 9  ( J u l y  16 -  22)  

Male 
Sample  S i z e  
P e r c e n t  
S t d .  E r r o r  
Number 

Female  
Sample S i z e  
P e r c e n t  
S t d .  E r r o r  
Number 

A l l  F i s h  
Sample S i z e  
P e r c e n t  
S t d .  E r r o r  
Number 

S t a t i a t i c a l  Weeks 3 0  - 31 ( J u l y  23 - August 5)  

Male 
Sample S i z e  7  3  4  4  5  33 120  5  1 5 9  1 6  1 0  429 
P e r c e n t  0 . 8  4 . 0  5 . 2  3 . 8  1 4 . 0  0 . 6  1 8 . 5  1 . 9  1 . 2  5 0 . 0  
S t d .  E r r o r  0 . 3  0 . 6  0 . 7  0 . 6  1 . 1  0 . 3  1 . 3  0 . 4  0 . 4  1 . 6  
Number 9  3  453 600 440 1 , 5 9 9  67 2 ,119  213 1 3 3  5 , 7 1 7  

Female  
Sample S i z e  1 1 4  2 66 7  1 2 245 1 7  
P e r c e n t  0 . 1  1 . 6  0 .2  7 . 7  8 . 3  0 . 2  2 8 . 6  2 . 0  
S t d .  E r r o r  0 . 1  0 . 4  0 . 2  0 . 9  0 . 9  0 . 2  1 . 5  . 0 . 5  
Number 1 3  187  2  7  880 946 27 3 , 2 6 5  227 

A l l  F i s h  
Sample S i z e  8  4  8  4  7  100  1 9 1  7  404 3  3  2  1 85 9  
P e r c e n t  0 . 9  5 . 6  5 . 5  1 1 . 6  2 2 . 2  0 . 8  47.0  3 . 8  2 . 4  1 0 0 . 0  
S t d .  E r r o r  0 . 3  0 . 8  0 . 7  1 . 1  1 . 4  0 . 3  1 . 6  0 . 6  0 . 5  
Number 107  640 626 1, 333 2 ,  545 93 5 ,384  440 280 1 1 , 4 4 8  
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- ~- 
B r o o d  Y a d r  and Age C l a s s  

-- 
1987 198 6 1 e 5  1984 1983 

- 
0.1 0.2 1 . 1  0 . 3  1 . 2  2.1 1.3 2.2 1.4 2.3 T o t a l  

I S t a t i s t i c a l  Weeks 32 - 40 (August 6 - S e p t .  

Male 
Sample S i z e  4 17 5 5 28 
P e r c e n t  0.6 2.7 8 . 6  4.4 
S t d .  E r r o r  0.3 0 . 6  1 . 1  0.8 
Number 6 0 255 826 421 

Female 
Sample S i z e  
P e r c e n t  
S t d .  E r r o r  
Number 

A l l  F i s h  
Sample S i z e  4 2 3 5 8 64 
P e r c e n t  0.6 3.6 9 . 1  10.0 
S t d .  E r r o r  0.3 0.1 1 1  1 . 1  
Number 6 0 345 871 961 

Combined P e r l o d e  ( P e r c e n t a g e s  a r e  u e l g h t e d  by p e r i o d  e scapemen t s )  

Male 
Sample S i z e  
P e r c e n t  
S t d .  E r r o r  
Number 

Female  
Sample S i z e  
P e r c e n t  
S t d .  E r r o r  
Number 

A l l  F i s h  
Sample S i z e  
P e r c e n t  
S t d .  E r r o r  
Number 



Appendix B.3 . Age composition of the coho salmon return 
past Canyon Island, Taku River, by sex, 
age class, and time period strata, 1989. 

Brood Year  and Age C l a s a  

1986 1985 1984 1983 

---  
1.1 2.0 2.1 3.1 4.1 T o t a l  

S t a t i s t i c a l  Weeks 26 - 29 ( J u n e  25 - J b l y  22) 

Male 
Sample S i z e  11 19 1 
P e r c e n t  23.9 41.3 2.2 
S t d .  E r r o r  6.3 7.2 2.1 
Number 341 589 3 1 

Female 
Sample S i z e  3 12 
P e r c e n t  6.5 26.1 
S t d .  E r r o r  3.6 6.4 
Number 9 3 372 

A l l  F i s h  
Sample S i z e  14 31 1 
P e r c e n t  30.4 67.4 2.2 
S t d .  E r r o r  6.7 6.9 2.1 
Number 434 ,960 31 

s t a t i s t i c a l  Week 30 ( J u l y  23 - 29) 
Male 

Sample S i z e  4 3 
P e r c e n t  30.3 
S t d .  E r r o r  3.5 
Number 266 

Female 
Sample S i z e  9 3 0 1 
P e r c e n t  6.3 21.1 0.7 
S t d .  E r r o r  1.9 3 . 1  3.6 
Number 5 6 185 6 

A l l  F i s h  
Sample S i z e  52 8 6 4 
P e r c e n t  36.6 60.6 2.8 
S t d .  E r r o r  3.7 3.8 1.3 
Number 322 532 25 

Statistical Week 31 ( J u l y  30 - August 5) 

H a l e  
Sample S i z e  4 7 4 4 3 1 9 5 
P e r c e n t  31.8 29.7 2.0 0.7 64.2 
S t d .  E r r o r  3.7 3.7 1.1 0.7 3.8 
Number 855 801 5 5 18 1,729 

Female 
Sample S i z e  18 
P e r c e n t  12.2 
S t d .  E r r o r  2.6 
Number 328 

A l l  F i s h  
Sample s i z e  65 
P e r c e n t  43.9 
S t d .  E r r o r  4.0 
N u m b e r  - 1,183 

- Cont inued  - 
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Brood  Y e a r  a n d  Age C l a s s  

---  
1.1 2 . 0  2 . 1  3 . 1  4 . 1  T o t a l  

s t a t i s t i ca l  Week 32  (Augus t  6  - 1 2 )  

Male 
Sample  Sizm 63 5 3  3  
P e r c e n t  40 .4  3 4 . 0  1 . 9  
S t d .  E r r o r  2 . 7  2 . 6  0 . 8  
Numbs r 1 2 1  102  6 

Female  
Sample  S i z e  11 24 2  3 7  
P e r c e n t  7 . 1  1 5 . 4  1 . 3  2 3 . 7  
S t d .  E r r o r  1 . 4  2 . 0  0 . 6  2 . 4  
Number 2  1 4  6  4  7  1 

A l l  F i s h  
s a m p l e  s i z e  7  4  7  7  5  
P e r c e n t  4 7 . 4  4 9 . 4  3 . 2  
S t d .  E r r o r  2 . 8  2 . 8  1 . 0  
Number 1 4 2  148  1 0  

s t a t i s t i c a l  Week 33  (Augus t  1 3  - 1 9 )  

Male 
Sample  S i z e  9  9  
P e r c e n t  3 3 . 7  
S t d .  E r r o r  2 . 7  
Number 3 , 2 3 2  

Female  
Sample  S i z e  4  7  63 3 
P e r c e n t  1 6 . 0  2 1 . 4  1 . 0  
S t d .  E r r o r  2 . 1  2 . 4  0 . 6  
Nunber 1 , 5 3 4  2 , 0 5 7  98 

A l l  F i s h  
Sample  S i z e  146 
P e r c e n t  4 9 . 7  
S t d .  E r r o r  2 . 9  
Numbe c 4,  766 

S t a t l s t ~ c a l  Week 34 (Auguat  20 - 26 )  

Male 
Sample  S i z a  140  1 9  2  6 
P e r c e n t  3 5 . 9  0 . 3  2 3 . 6  1 . 5  
S t d .  E r r o r  2 . 4  0 . 3  2 . 1  0 . 6  
N u m b e  r 3 , 0 0 2  2 1  1 , 9 7 3  1 2 9  

Female  
Sample  S i z e  8  0  65 4 2  1 5 1  
P e r c e n t  2 0 . 5  1 6 . 7  1 . 0  0 . 5  3 8 . 7  
S t d .  E r r o r  2 . 0  1 . 8  0 . 5  0 . 4  2 . 4  
Number 1 , 7 1 6  1 , 3 9 4  8  6  43 3 , 2 3 8  

A l l  F i s h  
Sample  S i z e  220 1 1 5 8  1 0  2  3  9 1  
P e r c e n t  5 6 . 3  0 . 3  40 .4  2 . 6  0 . 5  1 0 0 . 0  
S t d .  E r r o r  2 . 5  0 . 2  2 . 4  0 . 8  0 . 4  
Number 4 ,718  2 1  3 , 3 8 8  214 4  3  8 , 3 8 5  

- C o n t i n u e d  - 
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Brood Year and Aga C1a.a 

1986 1985 1984 1983 

---  
1.1 2.0 2.1 3.1 4.1 Total 

pp - -- 

Statistical Weeks 35 - 40 (August 27 - Oct. 1) 
Male 
Sample Size 181 156 3 340 
Percent 27.9 24.1 0.5 52.5 
Std. Error 1.7 1.7 0.3 1.9 
Number 10,476 9,029 174 19,678 

Female 
Sample Size 146 
Percent 22.5 
Std. Error 1.6 
Number 8.450 

All Fish , 
Sample Size 328 314 6 1 649 
Percent 50.5 48.4 0.9 0.2 100.0 
Std. Error 1.9 1.9 0.4 0.2 
Number 18,984 18,173 347 58 37,562 

Combined Periods (Percentages are weighted by period escapements) 

Male 
Sample Size 584 1 498 23 1 1,107 
Percent 30.1 (0.1 25.3 0.9 (0.1 56.4 
Std. Error 1.2 <0.1 1.2 0.2 <0.1 1.3 
Number 18,293 21 15,386 543 18 34,261 

Female 
S m p l e  Size 314 385 15 3 717 
Percent 20.1 22.7 0.7 0.2 43.6 
Std. Error 1.1 1. : 0.2 0.1 1.3 
Number 12,197 13,799 4 3 4 101 26,501 

All Fish 
Sample Size 899 1 884 3 8 4 1,826 
Percent 50.2 tO.1 48.6 1 6  0.2 130.0 
Std. Error 1.4 tO 1 1 3  0 3 0.1 
Number 30,548 21 29,236 94 7 119 60,841 



Appendix B.4. Age composition of the chum salmon rehun past Canyon 
Island, Taku River, by sex, age class, and time period 
strata, 1989. 

B r o o d  Y e a r  and Age C l a s s  

T o t a l  

S t a t i s t i c a l  Weeks 24 - 35 ( J u n e  15 - S e p t .  2 )  

Male 
S a m p l e  Size 
P e r c e n t  
S t d .  E r r o r  

F e m a l e  
Sample  S i z e  
P e r c e n t  
S t d .  E r r o r  

A l l  F i s h  
S a m p l e  S i z e  
P e r c e n t  
S t d .  E r r o r  

S t a t i s t i c a l  Weeks 36 - 40 ( S e p t .  3 - O c t -  1) 

Male 
Sample  S i z e  
P e r c e n t  
S t d .  E r r o r  

F e m a l e  
Sample  S i z e  2 20 1 4 5 4 
P e r c e n t  0.5 48.6 10.9 1.0 
S t d .  E r r o r  0.3 2.4 1.5 0.5 

A l l  F i s h  
Sample  S i z e  2 3 4 3  6 2 8 
P e r c e n t  0.5 82.7 14.9 1.9 
S t d .  E r r o r  0.3 1.8 1.7 0.7 

Cornblned P e r i o d s  ( P e r c e n t a g e s  a r e  n o t  w e l g h t e d  by t i m e  s t r a t a  
a b u n d a n c e )  

Male 
Sample  S i z e  
P e r c e n t  
S t d .  E r r o r  

F e m a l e  
Sample  S i z e  2 246 7 3 9 1 3 3 1  
P e r c e n t  0.3 42.9 12.7 1.6 0.2 57.8 
S t d .  E r r o r  0.2 2.0 1.4 0.5 0.2 2.0 

A l l  F i s h  
Sample  S i z e  2 443 11 1 17 1 574 
P e r c e n t  0.3 77.2 19.3 3.0 0.2 100.0 
S t d .  E r r o r  0.2 1.7 1.6 0.7 0.2 



 

The Alaska Department of Fish and Game (ADF&G) administers all programs and activities free from 
discrimination based on race, color, national origin, age, sex, religion, marital status, pregnancy, 
parenthood, or disability. The department administers all programs and activities in compliance with Title 
VI of the Civil Rights Act of 1964, Section 504 of the Rehabilitation Act of 1973, Title II of the Americans 
with Disabilities Act (ADA) of 1990, the Age Discrimination Act of 1975, and Title IX of the Education 
Amendments of 1972.  
If you believe you have been discriminated against in any program, activity, or facility please write: 

 ADF&G ADA Coordinator, P.O. Box 115526, Juneau AK 99811-5526 
 U.S. Fish and Wildlife Service, 4040 N. Fairfax Drive, Suite 300 Webb, Arlington VA 22203 
 Office of Equal Opportunity, U.S. Department of the Interior, Washington DC 20240 

The department’s ADA Coordinator can be reached via phone at the following numbers:  
(VOICE) 907-465-6077, (Statewide Telecommunication Device for the Deaf) 1-800-478-3648, (Juneau 
TDD) 907-465-3646, or (FAX) 907-465-6078 

For information on alternative formats and questions on this publication, please contact: 
         ADF&G, Division of Commercial Fisheries, P.O. Box 115526, Juneau AK 99811-5526 (907)465-4210. 
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